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ABSTRACT
An Exploration of Fifth Grade Students' Attitudes
Toward Microcomputer Use
(February, 1985)
Laurel Spak Kahn, B.A., Oberlin College
M.Ed., Ed.D., University of Massachusetts
Directed by:

Professor Richard D. Konicek

This is a qualitative study of the attitudes of the 23 individuals
in one fifth grade class toward various aspects of microcomputer use.
It was designed to explore and describe the context and some of the
complexities of these attitudes.
There is little literature about student attitudes toward com¬
puters.

Only a small part of that literature pertains to elementary

students or to microcomputers, and most describes student attitudes
simply as positive or negative.

This study is intended to extend knowl

edge in this area.
In this study, information was gathered primarily through inter¬
views with the students, their teacher, and their principal.

Observa¬

tion of the setting, examination of documents, and responses to seman¬
tic differential questions also contributed to the resulting descrip¬
tion.
Student context is a small, stable middle-class town with 600 stu
dents grouped in three buildings:

grades K-4, 5-6, and 7-12.

computers have been in use in the 5-6 building for four years.

v

Micro¬

The students, who are of mixed ability levels, have all used
microcomputers for 20 minutes or longer four or five times per week for
a semester.

In-school use is mostly mathematics drill and practice

with some instruction in programming.

About half the students own

microcomputers and others have access outside school.
Students were nearly unanimous on many attitudes.
strongly positive toward microcomputer use generally.

All were
They enjoy cur¬

rent in-school microcomputer use and would like to try additional types
of uses and equipment.

They believe microcomputers will improve educa¬

tion, that all students should learn about them, and that adults would
benefit too.

They believe that all students are equally interested in

computers whether boys or girls, and whether good, average, or poor
students.

They also believe that boys and girls are equally good at

microcomputer work.
The students have not seen negative consequences such as getting
"hooked" on computers, becoming too competitive, or becoming less
creative.

Almost all expect to use computers in their adult home and

work life.

They understand that computers are affecting their lives

in many ways but they are clear that humans control computers.
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CHAPTER

I

INTRODUCTION

The proliferation of microcomputer use in society and in the class¬
room has been both faster and different in quality than has been true
of other educational innovations.

It has certainly happened too fast

and continues to happen too fast for us to know as much about the conse¬
quences as would be useful.

In introducing a synthesis of research on

electronic learning, Mary Alice White (1983), Director of the Electronic
Learning Laboratory at Teachers College, Columbia University, states:
Much of what we know about electronic learning--learning via
electronic sources such as television, computer, videodisc,
teletext, videotext--is anecdotal and word-of-mouth. . . .
To date there has been little systematic research about elec¬
tronic learning. This is to be expected in any new field;
we must simply remember that many so-called findings at this
stage may be reversed as we learn more about electronic
learning (p. 13).
In addition, as research has been done in the area, it has tended
to be organized around quantifiable measures such as changes in academic
achievement or time on task.

While researchers, teachers, parents, and

students have many interesting stories to tell, and myths about kidsand-computers abound, little systematic inquiry has been directed thus
far toward the understanding of students' attitudes toward microcomputer
use.

Little of the research to date has been directed toward elemen-

tary students, and much of the research is on programs using mainframe
rather than microcomputers.

If we are to use microcomputers wisely in

our schools, we must understand the effects of microcomputer use on students' attitudes as well as on their achievement.
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Statement of Purpose

The purpose of this study is to begin to answer the question:
What are elementary students' attitudes toward microcomputer use?
a beginning, this study answers the question:

As

What are the attitudes

of the individuals in one fifth grade class toward various aspects of
microcomputer use?

Through structured and unstructured interviews

with the students of this class, their teacher, and their principal;
observation of their setting for microcomputer use; and examination of
documents regarding microcomputer use, a detailed qualitative descrip¬
tion of student context and attitudes has been developed and veri¬
fied.
The increased understanding offered by such a description should
prove useful to those who plan for elementary classrooms by assist¬
ing them in designing microcomputer use which will achieve the results
they desire.

It should also serve as a basis for further research

on some specific aspects of student attitudes toward microcomputer
use.
Delimitations of the Study

This study has been delimited to obtaining an understanding of the
attitudes of one class of fifth grade students about microcomputer use.
It is hoped that its strength will be in the depth of that understand¬
ing.

It is not intended to extend to an ability to predict about other

groups.
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Limitations of the Study

One limitation of the study is that the whole field of computer
use in schools is new.

What is happening in a school may change dra¬

matically by next week or next year.

There may be long-range changes

in student opinions and feelings which we cannot even begin to trace
yet.

Or some immediate responses may disappear when the novelty wears

off for any group.

In other words, the understanding obtained may be

accurate but transitory.
A second limitation is the fact that even using probing and openended questions and unstructured interviewing to supplement a structured
interview guide, the researcher may miss a whole important area of ques¬
tioning or impose some distortion on patterns of responses.

In other

words, the understanding obtained may be inaccurate, either by omission
or through misplaced emphasis.

Obviously every attempt will be made to

avoid these pitfalls.

The Literature

The literature relevant to this study includes both background
information on microcomputer use and specific information on student
attitudes toward school computer use.

Both are discussed in Chapter

II.
Background information reveals that microcomputers are increasing
in number at a great and accelerating rate since they first became
feasible for mass production in about 1975.

This is true of home and

business acquisitions as well as in the schools.
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Reasons offered for increased school use include both differences
between microcomputers and earlier school computers, and differences
between microcomputer use and other school innovations.

Microcomputers

are seen as better for school use than mainframe computers because they
are less expensive, portable, interactive and exclusive, easy to use,
safer for the user's information, and less intimidating to some.

They

are seen as different from other educational innovations because both
the idea and the funding for microcomputer equipment has come in many
schools from parents or computer companies, rather than through the
more traditional routes of Federal, state or local education agencies.
They are also seen as different from other educational innovations
because of the enormous and growing diversity of school uses, which
include many teacher and administrator uses as well as the varied stu¬
dent uses discussed in Chapter II.
Another area of background literature indicates that many believe
that computers, especially with the proliferation of microcomputers,
are changing society or will do so in the future.

They cite changes

in the economy, in social relationships, and in the basis of decision¬
making in the world, all changes which might relate to student atti¬
tudes .
Another area of literature comes from those who see changes in
education.

They predict that education in the future will take place

in settings quite different from current schools, but state that even
in the near future, microcomputer use in schools will change the roles
of teachers and students.
to young people.

Some are opposed to introducing microcomputers

Others are concerned that inequitable distribution
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and differentiated use of computers will not only reinforce the educa¬
tion gap between rich and poor students but may accelerate it.
Literature on student attitudes toward school computer use is
limited.

Most of the literature does not distinguish between main¬

frame computers and microcomputers, but it is obvious that much of it
predates school acquisition of microcomputers.

Most early research and

much going on today is focussed on the effect of computer use on stu¬
dent achievement.

Most studies find computer use improves achievement.

More recently, some research has been directed toward student attitudes.
Most studies have reported positive student attitudes toward computers,
but few have attempted to describe these attitudes in any greater com¬
plexity.

Finally, just as both mainframe computer use and microcom¬

puter use began first at the high school level and later at the ele¬
mentary level, the same is true of the research.

Reviews of the litera¬

ture, meta-analyses of research studies, and syntheses of the research
have all been used to try to bring together what is known about student
attitudes in this area.

These efforts are described in Chapter II.

Very few studies have been done on the attitudes of elementary
students who are using microcomputers in schools.

Some of these are

also described in Chapter II.

Procedures

The procedures used in this study are described in Chapter III.
This chapter includes a discussion of the mode of inquiry selected for
the study, site selection, data sources, data collection, and data
analysis.
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The mode of inquiry employed was a qualitative exploration of one
class of fifth grade students

attitudes toward microcomputer use.

Some information was also examined quantitatively to further enrich the
findings.

Information was gathered primarily through interviews with

students, their teacher, and their principal.

This included data about

the school and community context of the class, student background,
experience with microcomputers, and attitudes toward microcomputer use.
A detailed description of student attitudes on many facets of micro¬
computer use was then created.
The intent of this study was to learn about and describe some of
the complexities of student attitudes beyond their degree of positive¬
ness or negativeness.

This mode of inquiry seemed most appropriate to

the task as it allowed many of the facets of attitudes toward micro¬
computers to emerge from student responses without imposing ideas or
choices of answers upon the students.
The design of the study involved the use of a single researcher
to conduct all aspects of the work.

This design offers strength in

this type of study as it provides greater efficiency in acquiring both
factual information and a wealth of impressions that all add to the
depth of a single consistent understanding of the data.

However this

design bears the risk that the final description created may be flawed
by some personal bias or omission of the researcher.

The strengths

were judged to outweigh the weaknesses in this situation; however, to
safeguard against these potential flaws, a procedure was designed to
have independent observers verify the description created.
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Site selection was achieved through a telephone search.

It was

designed to locate a site with students of varied ability levels,
varied types of microcomputer use, a reasonable amount of microcomputer
use, a history of at least one year of computer use in the school,
interest on the part of the teacher and principal, and a student group
who shared common experiences and were familiar with each other.
Data sources included the students, their teacher, their principal,
their setting for microcomputer use, and documents pertaining to micro¬
computer use.

Data collection procedures included interviews with

students, the teacher, and the principal, observation of the setting,
and examination of these documents.
Data analysis involved examining student interview responses for
consistency within each individual and then for patterns of group
responses to any given topic.

Responses on a given topic were grouped,

sometimes tabulated, and compared to student responses on other topics.
They were also compared to teacher and principal responses, observa¬
tions and examination of documents, and to the researcher's general
impressions about the context and student attitudes.
Finally, a description of the context and student background,
microcomputer experience, and attitudes toward microcomputer use was
created.

These findings were verified by observers.

These procedures

are all described in greater detail in Chapter III.

Findings

The findings of this study appear in Chapter IV.

They consist

of a detailed description of the context for the students who were
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interviewed, their background, their microcomputer experience, and
their attitudes toward microcomputer use.
Information about the context in which these students operate is
provided to aid in understanding the attitudes they expressed.

It

includes a description of the community, the school district, and the
classroom in which microcomputer use occurs.

It also includes a brief

description of the educational program, and information about the
principal and teacher including, for each, some background information,
their roles in microcomputer use, and their attitudes toward micro¬
computer use.
Some background information on students is provided.

It includes

information on ability levels, experience with typewriters and calcu¬
lators, and length of time in the district.
Student microcomputer experience is also described.

This section

includes in-school experience, out-of-school experience, and student
self-ratings of ability at microcomputer use.
Finally, student attitudes are described.

Attitudes identified

in this study are categorized under a number of headings.

Feelings

about microcomputer use include attitudes toward current microcomputer
use, future school microcomputer use, and the microcomputers themselves.
Attitudes toward microcomputers and education include student beliefs
about why the school has microcomputers, whether adults think they
are important, whether they will improve education, and whether they
will replace teachers.

Attitudes toward learning about microcomputers

include student beliefs about whether all students should learn about
microcomputers, whether everyone else should, who is most interested
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in microcomputers and who is best at using them.

Attitudes toward the

personal consequences of microcomputer use include student beliefs
about whether people will spend too much time on microcomputer use and
whether this use will make them too competitive, less creative, or less
ethical.

Expectations about future microcomputer use include student

beliefs about whether as adults they will use microcomputers in their
home lives or their work lives, and whether they will need to know
about microcomputers to get a job.

And, attitudes toward the powers

of computers include student beliefs about whether computers are
smart, whether they ever make mistakes, whether they can make decisions
for us, and whether they are getting control over our lives.

They

also include beliefs about whether computers will take over the world
someday, whether they will take away jobs, and whether they will
change the distribution of wealth.

This section on student attitudes

also includes a comparison of teacher and student attitudes.

Conclusions and Recommendations

Chapter V contains the conclusions and recommendations based upon
this study.

The first section describes conclusions about the context

and attitudes of the students interviewed in this study.

The second

section contains recommendations for practitioners and suggestions for
further research.

CHAPTER

II

REVIEW OF THE LITERATURE

This study is important because microcomputers are coming into our
lives and our schools rapidly and as yet we know too little about what
the impact of different uses will be and how students feel about the
new technology.
this study.

Two areas of literature are useful in understanding

One is some background information on the dramatically

spreading phenomenon of microcomputer use both in schools and out.

It

is useful to consider some aspects of this change in our world as they
might be expected to influence student attitudes toward microcomputers
in schools.
The other area which is useful to this study is literature
specifically on what is known to date about student attitudes toward
school computer use.

Both are described below.

Background Information on Microcomputer Use

This section provides some background information on microcomputer
use.

It includes information on the increase in use generally and in

the schools, reasons for the increase in school use, some resulting
changes in society, and some resulting changes in schools.

Increasing Microcomputer Use
It is useful to remember how recently microcomputers came into use.
As Shane (1982) states, "One may wonder why such an astute observer as
Alvin Toffler failed to mention the microprocessor in Future Shock.
10

The
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answer is simple.
(p. 304).

The microcomputer didn't even exist in 1970!"

He goes on to state that the first commercially feasible

microcomputer became available in 1975.

Since then, much has hap¬

pened.
Microcomputer use in schools began in the late 1970s and has
increased rapidly both in number of machines and in number of schools
owning them.

Bork states:

Estimates vary, but by April 1984 U. S. schools had
approximately 350,000 computers available to students in
grades 1 through 12--an average of about four computers
per school.
In the past few years, the number of computers
in the schools has roughly doubled each year (p. 240).
Some observers are already predicting that more than a
million computers will be in place in U. S. schools within
the next two or three years (p. 242).
And from another source:
In June 1981, there were 33,000 computers in American pub¬
lic schools, according to the Chicago-based Talmis
Corporation, a market research firm for manufacturers of
computers.
In June 1982, the number of computers had nearly quadrupled
to 125,000. By June 1983, the figure had more than doubled
from the year before to nearly 300,000 computers. And as
of last June, the number had more than doubled again to
630,000 (Savero, 1984, p. B9).
The president of Talmis believes the number of computers in schools
will exceed a million by June, 1985, which would mean that the number
of school computers had risen 30 fold in four years.
The number of schools obtaining computers has increased also.
Becker (1983), reporting on a national survey, states that by January,
1983, 53 percent of all U. S. schools had at least one microcomputer
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for instructional use (p. 29).

He also reports that from June, 1980,

to January, 1983, the percentage of elementary schools owning at least
one microcomputer increased from 5 to 43 and the percentage of second¬
ary schools increased from 22 to 75 (p. 30).

This trend has con-

tinued at an accelerating rate since.
In summary, the number of microcomputers produced is increasing,
the number of microcomputers going to schools is increasing, the number
of schools owning microcomputers is increasing, and all are increasing
at accelerating rates.

Reasons for Increasing School Use
Some of the reasons for increasing school use occur in the dif¬
ferences between current microcomputer equipment and the earlier main¬
frame computers first introduced for school use.

Other reasons rest in

the differences between school microcomputer use and other educational
innovations.

These are discussed below.

Microcomputers are different from other computers.

One factor in

increased school use lies in the differences between microcomputers and
minicomputers or mainframe computers.

For many years we have heard pre¬

dictions of increased use of computers but the creation of microcom¬
puters has maoe that change feasible.

Compared to mainframe computers

or even minicomputers, microcomputers are less expensive, portable,
interactive, easy to use, safer for the user's information, and less
intimidating to some.
Microcomputers are inexpensive and getting more so all the time.
Shane (1982) states:
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Consider this:
If a Rolls Royce had improved as much in
cost-efficiency as the microcomputer has in the last
decade, it would have a sticker price of just $3. A 1945
all-tube computer capable of doing the work of the presentday table-top computer would have had to be the size of
New York City; it would have required more power than the
whole of the city's subway system (p. 304).
Advances in technology and competition between a growing number of
companies have combined to allow the public to purchase a microcomputer
(or at least the central processing unit with keyboard) for under $100.
Of course equipment suitable for a school includes more than this compo¬
nent and can cost a good deal.

However districts which have timesharing

systems on mainframe computers have the ongoing and ever-increasing
expenses of computer time and telephone tie lines as well as the rental
or purchase of terminals.

And software is more expensive.

Also, as the

possibility of exchanging microcomputer hardware and software increases
as more schools acquire more equipment, the necessary investment is
lowered still more.
Microcomputers are portable.

Grayson (1982) states:

A major force affecting the widespread use of computers has
been developments in semiconductor electronics that have
allowed the production of semiconductor chips, each about
two-tenths of an inch on a side, with processing capabili¬
ties that have doubled every fourteen to fifteen months,
since the mid-1960s. The first chips each contained a
single electronic element. Today, on a chip of the same
size and at approximately the same cost, over 64,000 ele¬
ments are packaged, and the growth in capability is continu¬
ing. These developments have made possible the personal
computer and the widespread availability of hand-held cal¬
culators (p. 1328).
Most school-owned microcomputers are no larger than the family
stereo set and any one component can be lifted (carefully) by a fifth
grader.

Most are also no more temperamental than a stereo system,
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unlike the mainframe or minicomputers which require controlled tempera¬
ture, dust, humidity, and other special conditions.

A whole micro¬

computer set-up can be conveniently housed on a wheeled cart for use
throughout a school, or loaded in the trunk of a car for transportation
between schools.

Business models are already available in a size that

fits in an average briefcase.

And as happened with the former "pocket"

calculator, it is only a matter of time until a wrist-size model is
available.

Size reduction beyond a reasonable point limits human ease

in using a keyboard or seeing a screen, but the trend to streamline,
while perhaps increasing security problems, will make it ever easier
to have microcomputers where they best serve the needs of the user
rather than the needs of the machinery.
Microcomputers are interactive and exclusive.
mainframe computer has several drawbacks.

Timesharing on a

Often the user must submit a

section of work, then wait, sometimes with discouraging and mystifying
results.

With a microcomputer, students are "on line" all the time,

receiving immediate feedback on each move and allowing them to redo a
move until satisfied with the result before going on.

The input of the

user of the moment is the exclusive thing to which the microcomputer
is responding.

This immediacy is important for many uses ranging from

drill and practice to programming to musical composition to game¬
playing, but is very expensive in time on a mainframe.
Another drawback to timesharing is that in schools, student or
teacher use sometimes takes lower priority than administrative use.
administrators expand their understanding of the many ways they can
employ computers, competition for available time increases.

As
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Microcomputers are easy to use.
plex programming in obscure languages.

The first computers required com¬
Today simpler and simpler

languages are being created, programs exist in which available commands
to be punched out on the keyboard appear on the screen requiring no
memorization, the newest machines allow one to use a handheld control to
move an arrow to a picture on the screen indicating the desired command,
and several manufacturers are working on a machine that will take voice
commands.

As commanding the microcomputer becomes easier, yet the micro¬

computer is able to perform increasingly complex and diverse operations,
the power for the everday user is multiplied.
Microcomputers are safer for the user's information, both in terms
of protecting privacy and in terms of preserving data or a laboriously
created program.

There has long been a concern about the privacy of

information stored on mainframe computers.

Because most microcomputers

store information on disks or tapes, nothing remains in the machine to
be drawn out by another user.

Another concern is that data or a program

can be dumped as when a mainframe computer "crashes."

Composition

drafts, mathematical solutions, cumulative data, and love letters can
all be pulled out and carried away by their creators, secure from both
concerns.
Microcomputers are less intimidating to some than larger computers.
As one author (Clement, 1981) states:
The fear that the user of a remote terminal has the power to
"injure" the computer via programming or other ineptitudes
and evoke an angry phone call from the computer's keeper is
enough to strike fear into the breasts of even the stoutest
of us (p. 32).
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The actual presence of a small machine there in the room seems com¬
forting to some who previously used a mainframe computer which was
physically distant, or at least hidden from the terminal.
All of these differences help to explain why microcomputers are
streaming into the schools after years in which larger computers barely
inched into the curriculum.

Another major reason for increasing school

use is described below.
Microcomputer use is different from other educational innovations.
Microcomputer use in schools differs from past educational innovations
often both in the source of the idea and in the source of the equipment
or funding.

It also differs because most past innovations have had one

or a few possible uses or were appropriate only to a limited subject
area or age level.

Microcomputers are already being used in a wide

variety of ways and have a potential for use in many additional ways.
And microcomputer use differs in the type of student involvement.
Microcomputer use is different in the source of the idea.

Other

school innovations have tended to reach the school through encourage¬
ment or mandate from Federal funding agencies, state departments of
education, or local curriculum committees.

As sales figures above show,

microcomputers are very much an innovation which is
rather than solely "of education."

of the world

Increasing numbers of parents are

using microcomputers in the workplace or have purchased one for home
use.

Students have access to computers outside school for entertainment

or other uses.

Residential and day computer camps and after-school

courses have become big business.

Even students who do not have access

to a computer are aware of some computer uses.

And interest is very
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high.

For these reasons, schools have been urged by their own teachers,

students, and parents to bring computers into the classroom.

This is

in obvious contrast to other educational innovations such as the pur¬
chase of videotape machines or the adoption of a new science curricu¬
lum.
Microcomputer use is different in the source of the equipment or
funding for the equipment.

The fact that microcomputers are an innova¬

tion "of the world" has also changed the route of equipment to the class¬
room as compared to other educational innovations.

In some areas, the

introduction of microcomputers occurred because teachers or students
who became fascinated by computers brought in their own equipment to
share.

In others, Parent/Teacher Organizations, anxious that their

children not be left out, have pressured districts to begin computer
education or have raised money to buy some basic equipment.

Sometimes

local districts have initiated purchases through local funds or have
combed Federal and state funding guidelines to ascertain which monies
could be used for this purpose.

Or teachers have written proposals to

enable such purchases.
A second major factor in the situation is that computer companies,
anxious to create a computer-loving generation of consumers familiar
with their particular products, have taken steps to enter the schools.
Much press coverage was directed toward the so-called Apple Bill
which would have allowed computer producers to receive much greater
tax benefits than currently available if they donated equipment to
schools ("Computers:

Focus on Schools," 1982, p. D-l).

was prompted by the fact that the Apple Computer Company

The bill
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offered to donate a microcomputer to every public school in the country
if Congress would authorize a 25 percent tax write-off (Greenwald, 1982,
p. 23).

Although this bill did not pass, a number of schools in neigh¬

borhoods which house major computer producers have been offered dona¬
tions of equipment as goodwill gestures.

Although some school adminis¬

trators are hesitant to accept for fear of acquiring the wrong equip¬
ment, or because they have no funds for software or teacher training,
others accept joyfully.
And finally, in a route more familiar for school innovations,
changing patterns in Federal education funding in this country may speed
computer acquisition in some schools (Maeroff, 1982, pp. Cl; C6).

In

the past. Federal money has usually come to public schools through a
variety of programs which restricted how money might be spent.

Now

money is available from the Federal Department of Education under
Chapter 2 of the Education Consolidation and Improvement Act in large
block grants.

And for the first time materials and services are being

provided to private and parochial schools.

As public school officials

fear future cutbacks and private and parochial schools receive rela¬
tively small amounts per school, both are reluctant to invest the money
in personnel and are inclined instead to purchase computer equipment.
Microcomputer use is different due to the diversity of school uses.
Another reason computers are coming to schools at such a rate is that,
in contrast to other educational innovations, computers can be used in
a great many ways.

New curriculum materials are usually limited either

to one subject area or to one age level.

New equipment, such as a

projector, a videotape machine, or a microscrope, all have restricted
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appropriateness.

But microcomputers span administrative and resource

uses as well as an enormous number of student uses.

We will not deal

here with computer-assisted management or even with the computer as a
provider of teacher resources, but even in considering only direct stu¬
dent use of microcomputers, the number of uses is large and still grow¬
ing.
A variety of authors have offered category systems to describe
school uses of microcomputers.

Taylor (1980) states:

The application of computing to education encompasses a
range of complex activity, formidable in its apparent
diversity even for those who are simultaneously both com¬
puter specialists and educators (p. 2).
As a way of organizing and simplifying this area, he proposes that educa¬
tional uses of computing be placed in the framework of the three modes
of tutor, tool, and tutee.

A somewhat broader scheme which seems use¬

ful classifies computer use as teacher, tool, skill, or subject area.
The most common student use of these uses seems to be the computer
as teacher or tutor.

This area, sometimes called computer-assisted

instruction (CAI), includes programmed instruction in any curriculum
area or specific skill, drill and practice, simulations, and a variety
of games.
A second use is the microcomputer as a tool.

This includes using

the computer as a calculator, a laboratory instrument, a word processor/
text editor, an accounting or record-keeping tool, and for artistic
expression in music or visual arts.
A third category is microcomputer use as a skill to be taught.
This includes teaching students to program a computer in one or more
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languages and how to use the computer as a tool in any of the ways
above.
A fourth category is teaching students about computers as a subject
area.

This includes the social and economic impact of computers now and

in the future, the ethics of computer use, and the theory of how comput¬
ers and their languages and programs work.
One national survey (Becker, 1983) lists twelve instructional
functions of microcomputers in schools.

In order of frequency of use

at the elementary level, eleven of them are:
-- introduction to computers
-- drill and practice
-- programming instruction
-- tutoring for special students
-- programming to solve problems
-- recreational games
-- demonstrations, labs, simulations
-- administrative use
-- teacher record-keeping
— teacher tests, worksheets
-- student papers, word-processing
The twelfth function, business education/vocational, appeared only at
the secondary level.

Other classification schemes are available but all

point up the diversity of school uses for microcomputers.
Microcomputer use is different in the type of student involvement.
Many past innovations, such as the motion picture projector, the over¬
head projector and the television, were designed to aid the teacher in

21

doing a better job of instruction.

In most cases, students were not

expected, or even permitted, to lay hands upon this valuable equipment.
With microcomputers, students are often expected to use the machinery
independently even when using packaged software, and in most cases go
beyond this to create their own programs.
MacKinnon (1980) compares microcomputers to other modern "gadgets
and devices that appear magically in time for the Christmas shopping
season. . . . (such as) television sets, cassette recorders, digital
clocks, CB radios, electronic games, and the personal calculator"
(p. 33).

With most of these, student use may involve a more "hands-on"

relationship.

He concludes nevertheless that the microcomputer is

significantly different in its impact in that "it offers an unheralded
challenge to the intellect, one which has been lacking in most former
personal technologies" (p. 33).
All of these reasons contribute to the increase in school use of
microcomputers.

Some of the resulting changes in society and education

are discussed below.
Computers Are Changing Society
The move toward computer use in our society has been described as
a technological revolution or information revolution with sweeping
effects comparable to the industrial revolution in our country.
Futurists debate how soon this revolution will be total and what its
exact form will be, but few deny that we have already seen some changes
and are likely to see more in our economy, our social relationships,
and in decision-making in this country.

This section cannot cover all
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these ideas in depth but a brief discussion is offered below.
Changes—in the economy.
type of jobs available.

One major change in our economy is in the

Shane (1982) states:

In 1980, information workers (those who handled information
and dispensed communications in their many forms) consti¬
tuted approximately 50% of U. S. workers, far outstripping
other service occupations (29%), industry (17%), and farm
workers (4%) [p. 304].
Not all of these information workers depend upon microcomputers but the
availability of this technology is closely linked to many of these
jobs.
Another change in our economy is that computers are increasingly
being employed to do jobs formerly performed by people ranging from
skilled technicians to unskilled laborers.

Quoting Shane again:

"Smart machines" performing jobs formerly done by humans
are proliferating; the field of robotics, made possible and
profitable by the microprocessor, is becoming a major ele¬
ment in industry (p. 304).
Jobs have been both lost and created through this process.

Unfortu¬

nately, those who have lost jobs are rarely equipped to fill the newly
created ones.

Job retraining is the answer for some but not all.

Another change is that some kinds of work no longer require a cen¬
tral workplace.

A person with a computer and a telephone can conduct

some kinds of business from a distant mountaintop as efficiently as in
a downtown office.

How people who work at home will fill their needs

for the social contacts and stimulating ideas which are currently
derived from the group around the traditional water cooler remains to
be seen.

On the other hand, the possibility for non-centralized work¬

places promises to expand opportunities for part-time workers, the
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handicapped, and those who require flexible schedules.
Changes in social relationships.

Some predict that a move toward

computers will create major changes in social relationships.
dict positive changes and some negative.

Some pre¬

These range from questions

about whether computers lead to isolation or cooperation, changes in sex
role stereotyping, and changes in our definition of what makes us human.
It is common to hear someone say that a person is "hooked on com¬
puters."

Some believe that interest in computers can be genuinely

addictive, causing tremendous strain on marital and family relations
(Faflick, 1982, p. 80; Dullea, 1983, p. A17).

Thomas McDonald, a

California psychologist, is one of those who offer therapy for the
computer-obsessed and their families.

He believes the conflict arises

from a computer user's experience of the sharp contrast between the
immediate response of a machine that waits patiently and uncritically
within your power and the al 1-too-human spouse or child who may not be
patient, uncritical, and undemanding.
Stanford psychologist Phillip Zimbardo is among those who express
concern that current and future children raised on computers may fail to
learn social skills and nuances because overinvolvement with the absorb¬
ing and isolating machines allows less time to experience play with
other children (Dullea, 1983, p. A17).
Other authors disagree.

Grossman (1981) describes the "computer

kids" as typically bright, middle-class boys who are strong in math and
science, are self taught, and enjoy computers.

However, she says, they

are just kids and "when not working on computers, they do all the
things other kids do--go to movies, listen to music, watch

Saturday
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Night Live,' or just hang out" (p. 25).
In terms of school use, Bracey (1982) raises the idea of possible
social change in another direction.
no

hard

While acknowledging that there is

research on the subject, he states that he and his colleagues

have "seen more collaborative, cooperative problem solving among kids
who are doing programming activities together than anywhere else in
schools" (p. 54).

He believes this refutes the notion that computers

will isolate or dehumanize students.

He also mentions that new soft¬

ware is being developed which requires group interaction.
White (1983) also makes the point that, based on informal observa¬
tion, computers lend themselves to more social interaction, not to
isolation and suggests it will be interesting to see if this continues
when schools actually have a computer for each child.
In a concern for another type of change in social relations,
others believe that computers further widen differences between the
sexes.

Zimbardo believes that in adults the attraction to computers

channels into and reinforces the learned differences between men and
women (Faflick, 1982, p. 80; Dullea, 1983, p. A17).
Winkle and Mathews (1982) agree stating:
Female students inherit a handicap (for the most part cul¬
turally derived) in the form of anxiety about computers and
related technology. ... The idea that computers are too
complex to be understood by the average woman--computer
anxiety--not only keeps women out of the computer and
information-science fields but also discourages them from
taking advantage of opportunities for learning about
computers (p. 314).
Naiman (1982), on the other hand, while acknowledging the existence
of what she calls "technophobia" suggests that for adult women micro¬
computers might be:
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• : : a bridge between the "two worlds." You do not need to
think of yourself as a mathematician to work with a computer.
. . . word processing is only a small step forward from
typewriting. Even though the computer remains a black box
for most users, they do become adept at the minimal sur¬
round technology and consequently less intimidated by techni¬
cal things in general (p. 24).
At the school level, Ron Anderson, Director of Minnesota's massive
Computer Literacy Program, conducted a study for the National Assessment
of Educational Progress (Rossner, 1982, p. 15).

He found girls were

less likely than boys to sign up for programming courses although when
they had good "computer exposure" they performed as well as or better
than boys.

In a study of high school math students, DeBlasio and Bell

(1981) found:
There was no significant difference between the attitudes of
boys and girls toward using a computer in mathematics class.
. . .Girls' interests also extend to computer applications.
. . . While girls do as well as boys in using a computer in
mathematics class, they do not pursue this interest outside
class. The great majority of users who completed various
independent study programs were boys. The constant crowds
of boys in the Computer Center might be a factor that hinders
computer use by girls (p. 53).
Following a study at a one-day computer camp of children's atti¬
tudes toward small computers, Williams, Coulombe, and Lievrouw (1983)
offered the following additional anecdotal information:
Although both boys and girls tended to be enthusiastic about
using computers, there was very definite sex-role stereo¬
typing in how they talked about this use. First, the comput¬
ers were put to different uses. Boys preferred space and
"shoot-em-up" games, while the girls enjoyed activities that
were more like puzzles and the manipulation of graphic dis¬
plays. Second, boys and girls differed in their possible
future uses of computers; their applications were sex-role
stereotyped to occupations (p. 7).
Clearly, the sex-role differences we see in our society are
reflected in some ways in student computer use.

Whether a move toward
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computers will reinforce or change current sex-role stereotypes is an
issue which warrants further study.
Finally, Massachusetts Institute of Technology sociologist Sherry
Turkle has noted the fact that people are attracted to the power of con¬
trolling the computer, but she has an optimistic idea of resulting long¬
term changes in human relationships.

She states that people initially

defined what is special about humans by comparing them to animals and
this has led to a focus on the human ability to think.

As computers

become more prevalently available as a comparison point, she predicts
the focus will shift to the human ability to feel.

Turkle sees this as

leading to a new emphasis on what makes us human (Friedrich, 1983,
P- 24).
Changes in decision-making.

Dan Watt (1982, p. 56), long associ¬

ated with the LOGO research program at MIT, makes a case that one of the
greatest ethical concerns related to computers stems from changes in
decision-making in a democracy.

The major decisions of government and

business are now informed by such masses of information and have such
broad and interconnected effects that they have become increasingly dis¬
tanced from the average person.

It will be a continuing challenge to

enable the mass of the citizens to understand these increasingly complex
decisions and participate in them.
On the other hand, Shane (1982) suggests microcomputers and related
video technology offer the possibility of:
. . . moving immediately beyond the era of books, and intro¬
ducing the world's illiterate masses to an unprecedented
approach to learning: a new "electronic literacy" based on
means of communication other than print. ... Can you
imagine . . . the way carefully developed programs may be
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designed to help those who are now blinkered and muzzled
by their illiteracy to become more informed and effective
humans (p. 306).
Such a move has the potential for a more informed world citizenry
but will probably have less effect on countries like the United States
which are firmly rooted in a print literacy now than on developing
nations.
Computers Are Changing Education
In the next generations, computers will certainly change education
and probably our very notion of what education is or should be.

Even

in this generation, however, schools as we know them are being changed
by computers.

Some say that computers have no useful place in schools,

especially elementary schools, and that to introduce them is a waste of
time and resources better spent in other ways.

Others are concerned

that we are not introducing computers fast enough or even-handedly
enough.

Others see them as a tremendous opportunity to improve and

equalize education.
Education in the future.

As computers are ideally suited to self-

selected, self-paced, individualized, active learning and are rapidly
becoming available in homes, libraries, and offices as well as schools,
they offer the possibility of dramatic changes in our concept of the
public school as a centralized building housing rooms filled with one
teacher and 20 or 30 students pursuing a given book-and-lecture-based
curriculum at a common pace for about 12 years.

Obviously many varia¬

tions on this notion exist already, but education of the future might
not include schools at all.

For example, Alfred Bork (1981) of the
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Educational Technology Center at the University of California at Irvine,
who has worked primarily on computer-assisted instruction at the college
level, states:
We can, therefore, conceive of an educational future where
schools will play a much less important role, even in formal
education, than they do at present. The computer in the
home and other public locations will become a major distribu¬
tion mechanism for learning. In both these situations, the
creation of large quantities of effective computer-based
teaching material will be essential (p. 4).
Most people agree, however, that for the immediate future we will
continue to have schools as we know them, and microcomputer-related
changes will take place within this setting, including changes in the
role of teacher and student.
Changes in the role of the teacher.

Almost none of the people

teaching now were taught to use computers as a part of their own educa¬
tion.

This has a number of implications for microcomputer use.

Teach¬

ers cannot teach their students as they were taught in elementary
school.

Very few have even had a college course on methods of teaching

microcomputers.
school.

A teacher may have become a computer "buff" outside of

In this case, he (or she) is teaching students something he

loves.

He may be very knowledgeable or only one step ahead of the stu¬

dents.

There may be one or more students who know as much as or more

than the teacher.

Or the teacher may be totally inexperienced and his

(or her) students may be getting instruction from another source.

There

are few school situations in which teacher and student are truly learn¬
ing together something which is new to both, and few in which a student
is truly better equipped to advise on a topic than the teacher.
with microcomputer use, this is happening in many schools.

But

This variety
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of situations may create rewarding new dimensions for some teachers and
bewilderment and uncertainty for others.

Some speak of an approaching

technological gap between today's adults and children.
The speed and facility that many youngsters show at the com¬
puter keyboard is incomprehensible to many parents and teach¬
ers. The resulting gap in understanding has been likened to
those in immigrant families where the children become quickly
acculturated in American language and customs while their
parents cling to their native languages and traditional
mores (Cohen, 1983, p. 16).
Whether this is truth or myth, teacher attitudes reflect concern.
Lichtman (1979) conducted a survey of educators' attitudes toward com¬
puters.

He began with a survey of adults and youth in the general

public conducted by Ahl in 1976.

He surveyed teachers and administra¬

tors and compared their responses to the original group.

Few teachers

were threatened by the notion that computers would take over their jobs,
but only 64% of teachers thought computers would improve education,
while 87% of adults, 84% of youth, and 96% of administrators thought
they would.

Teachers were also less enthusiastic than the other groups

about other aspects of computer use.

Also, only 20% of teachers

believed they would someday have a computer or terminal at home.

As

this study pre-dates the great availability of microcomputers, this
statement is not as surprising as it might be today, but 33% of adminis¬
trators expect they would.

(Other groups were not asked this question.)

In another study of educator attitudes, Stevens (1980) surveyed
student teachers, K—12 teachers, and Teachers College faculty.
states:
In this study, participants strongly advocated that high
school students acquire computer literacy skills. At the
same time, K-12 teachers and student teachers indicated a

She
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lack of skills required to teach computer literacy. How¬
ever, a professional attitude was demonstrated by many par¬
ticipants in expressing a desire to learn the computer
skills necessary to respond to the technological needs of
students (p. 228).
Changes in the role of the student.

Numerous teachers, writers,

and parents have noted that students do seem to be drawn to computers
revealing some attraction that just does not seem to exist with other
school tasks.

However students' opinions and feelings may still vary.

We have already discussed the fact that some believe computer use
may cause increased isolation for students.

Even for those who are not

addicted, time spent working alone with a computer can be very solitary.
Others believe it may heighten social interaction, foster collaboration,
or improve interpersonal communication skills.

For one thing, prac¬

ticality may require students to share machines, and students may need
to help each other "debug" programs as there is no printed "right"
answer to every problem.

For another, computers make it easy for stu¬

dents to share their written work by screen or printouts in an easily
readable form.
It is also quite possible that the type of computer use may deter¬
mine the student's expected role and therefore his or her response to
the topic.

Communication is encouraged by certain kinds of use such as

collaborative writing, sending "computer mail," or forming a club like
the early ham radio hobbyists.

On the other hand, drill and practice

may require independent work and quiet concentration.
Seymour Pappert (1980), who pioneered the creation of the LOGO
language at the Massachusetts Institute of Technology for use of comput¬
ers with children, believes computers can influence students' thinking
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and behavior and has published numerous articles on the LOGO program
and its findings.

He notes that critics have expressed concern about

the extent to which children are drawn to computers and the fact that
using computers may lead them to think mechanically rather than humanly.
He suggests that as an answer he has "invented ways to take educational
advantage of the opportunities to master the art of deliberately think¬
ing like a computer. . . . There are situations where this style of
thinking is appropriate and useful" (p. 27).

He states:

The central open questions about the effect of computers on
children in the '80s are these: Which people will be
attracted to the world of computers, what talents will they
bring, and what tastes and ideologies will they impose on
the growing computer culture? (p. 29).
Hoffman and Waters (1982) examined whether student personality
affected completion rate of computer-assisted instruction (CAI) courses
used to teach Morse Code to military personnel.

They concluded:

Learning by means of a computer-assisted instructional pro¬
gram would seem to favor those who have the ability to
quietly concentrate (sic), are able to pay attention to
details, have an affinity for memorizing facts, and can
stay with a single task until completion (p. 21).
If this is the case, success with certain kinds of computer use could
begin to reward students of particular personality types and perhaps
penalize others, thus causing a change in the image of the successful
student and thereby the role of all students.
Looking to extremes, Pritchard (1982), in a 2001 scenario, notes
some interesting problems which might result from future saturationlevel use of sophisticated microcomputers.

He suggests that computers

may foster a game mentality and encourage competitiveness.

He notes

that the speed of computers may conflict with the value of wait time in
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human learning and that computers may not be compatible with all learn¬
ing styles.

And finally, he states that despite all the information

available, humans need to get together in groups to think without
machines.

These ideas are presented in a futuristic scenario but may

have some bearing on planning for the role of students in schools of
the next few years.
The case against computers in the classroom.

Some people have

said that it is a mistake to introduce computers in the classroom.

One

who has been outspoken on the subject is Professor Joseph Weizenbaum of
the Computer Science Department at the Massachusetts Institute of
Technology (MIT).

Although many of his MIT colleagues, including

Seymour Pappert and Sylvia Weir, are prominent pioneers in computer use
with elementary students, Weizenbaum maintains that introducing such
"new technological gadgets" is "reckless" (Cohen, 1983, p. 16).

He is

also concerned that simulations lead to a psychological distancing from
real consequences.

He maintains that "giving children computers to play

with . . . cannot touch ... any real problems" (Friedrick, 1983,
p. 24).
Others say that introducing computers at the elementary level is
too soon.

Yet others say we should wait until there is more and better

educational software available or until teachers are trained (Sanger,
1982, p. 3; Hechinger, 1982, sec. 3, p. 9).

Some express concern that

students will become dependent on machines to perform certain tasks for
them and will not learn to add or spell.
While each of these concerns may be valid, it seems the case,
nevertheless, that computers are being introduced to classrooms and we
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need to look for the best ways to do so.
The case for greater equality of access to computers.

While some

would like to keep computers out of the classroom permanently or tempo¬
rarily, others would like to see them introduced more, earlier, and to
all students, not just the gifted or those in affluent schools.

And

they want to be sure that all students are exposed to a variety of ways
of using computers.

Karen Sheingold, Director of the Center for

Children and Technology at the Bank Street College of Education, sup¬
ports Federal subsidies for computers for schools because, although this
will not solve all problems in the area, without the subsidies she is
concerned that "the only students who will be familiar with computer
technology are those who attend rich schools" ("Computer Subsidy,"
1982, sec. 1, p. 30).
Lipkin (1983) reviews survey data which indicate that affluent
school districts are more likely to have computers than poor ones, and
that those who have computers are more likely to get additional ones
than those who have none are to get a first one.

He concludes the gap

between rich and poor students is widening not narrowing and he states:
To date, it would appear that public schools have unwittingly
served to reinforce the advantages of the affluent in achiev¬
ing computer literacy. ... If the benefits of the computer
are to be provided to all students on an equitable basis,
a major departure from present practice is required. Closing
the gap will take additional funding and the development of
resources--including skilled teachers and appropriate quality
software (p. 26).
Besides concern for those who do not have access to computers, Watt
(1982, p. 59) expresses concern that different types of computer use
occur in different kinds of schools.

He fears we could end up with a
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situation in which students in affluent schools learn to tell the
computer what to do and students in poor schools learn to do what the
computer tells them.
This and the other issues dealt with in this section are some of
those that surround microcomputer use.

Discussion of these issues pro¬

vides a context for an exploration of the literature on student atti¬
tudes toward computer use and for this study.
Literature on Student Attitudes Toward
School Computer Use
This section explores literature specifically on student attitudes
toward school computer use including earlier reviews of the literature,
meta-analyses of studies on school computer use, syntheses of research
on school computer use, and some individual studies of elementary stu¬
dent attitudes toward computer use.
Research in the area is limited partly by the newness of computers
in education.

In addition, Bracey (1982) suggests some other reasons:

It is hard to do good research in almost every area, but
CAI research presents some special problems. The number of
variables that can affect learning and test scoring-teacher competence, quality of the materials, the social
and economic background of the students--is staggering,
enough to keep a number of researchers away from CAI work
because of the difficulties of controlling them all
(p. 53).
All this also holds true for research on student attitudes and little
is available.

And when one wishes to learn specifically about the atti¬

tude of elementary students as opposed to older ones, and about micro¬
computers as opposed to mainframes, information proves even more sparse.
However, a body of literature does exist which provides a useful basis
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for this study.
Even before the proliferation of microcomputers in the schools,
educators and parents have expressed a need to know what research says
about the effects and effectiveness of computers in the classroom.
Almost as soon as computer-assisted instruction began in schools,
researchers began to design studies to answer these questions.

Many

studies were carried out and findings published.
Although these evaluation studies produced potentially valua¬
ble information on the effects of computer-assisted teaching,
the message from the studies was not immediately clear. One
problem was that each evaluation report was published sepa¬
rately. The total picture was, therefore, not easy to see.
Another more serious problem was that the studies were never
exact replications of one another. The studies differed in
experimental design, settings, and in the types of computer
applications they investigated. And, worst of all, evalua¬
tion results differed from one investigation to another.
Findings from different studies were never exactly the same
(Kulik, Bangert, and Williams, 1983, p. 19).
In response to this problem, a number of attempts have been made to
bring together the findings of these studies to reveal what the research
as a whole says.
Reviews of the Literature
The early attempts to accomplish this useful task took the form of
reviews of the literature.

Most of the early studies and many of the

early reviews concerned themselves primarily or solely with student cog¬
nitive achievement related to computer use.

More recently the focus has

expanded to include attitudes toward computer use, often those of teach¬
ers and other adults as well as, or instead of, students.
Clement (1981) reviewed the literature on the attitudes toward
computer-based instruction of a range of learners including elementary,
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secondary, community college, college, and Air Force training students.
He states that 'in general, student attitudes toward computer-based
education have been positive at all levels. . . . Most studies report
approximately a 90 percent acceptance level" (p. 28).

It must be noted

that only one of the studies he found in the literature pertained to
elementary students.
cussed later.)

(The study was Wells and Bell, 1980, which is dis¬

However, it is still useful to consider his statement

that:
Some of the reasons given for this positive student attitude
are:
(1) Self-paced (time to absorb and comprehend the mate¬
rial without inconveniencing another person);
(2) Lack of embarrassment when mistakes are made
(privacy, only the computer knows);
(3) Immediate feedback (immediate knowledge that the
answer is correct or incorrect);
(4) A general feeling that they learn better through
the computer system; and
(5) Lack of subjective evaluations; the computer bases
its evaluations strictly on student performance,
not on personal characteristics of a student or
his or her social relationship with the teacher
(pp. 28-29).
Clement also states that two popular myths appear to be disproven.
first is that computer-based education is dehumanizing.

The

Students

reported instead that the computer was exciting, friendly, and patient.
The second disproven myth is that high student acceptance is due to the
uniqueness of the situation, known as the "Hawthorne Effect.

Instead,

students continue to like computer work although experienced students
tend to become more critical of mechanical breakdowns.
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Lawton and Gerschner (1982) also reviewed the literature on atti¬
tudes toward computers including both empirical studies and narrative
reports.

Noting Clement's findings about why students liked computers,

they added:
Other researchers noted that computers worked because:
(a) computers were impartial to ethnicity, (b) computers
were great motivators, (c) computers were excellent for
drill and practice, and (d) the teaching process was struc¬
tured to teach children in small increments (p. 51).
Lawton and Gerschner highlight some of the methodological concerns
about studies of attitudes toward computer-based instruction.

For

example, in the articles they reviewed, authors stated they had found
positive student attitudes if:
(a) Students appeared to enjoy their work with computers
when observed,
(b) Student computer-users achieved higher scores than
non-users, or
(c) Students responded positively on questionnaires.
As was true of Clement, they found few studies on attitudes of elemen¬
tary students.
After a discussion of computer literacy, the authors conclude:
The literature suggests that there is very little agree¬
ment on attitudes toward computerized instruction. Few
researchers are willing to guarantee that students could
learn or would like to learn on computers. This is attri¬
buted to the diversity in computer software, the variety
of educational programs, the numerous terms used in
describing projects and languages, the different methodolo¬
gies and especially the fear teachers have of computers.
All of these factors contribute to the low level of com¬
puter literacy (p. 54).
It should be noted, however, that despite the numerous variables
they cite and the weaknesses of some studies examined, of all the
empirical studies of children's attitudes examined, the authors report
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no study which found that students had negative attitudes toward com¬
puter use.

The lack of agreement on attitudes comes instead from some

negative or computerphobic reactions from adults and some narrative
projections of possible negative effects of computer use on children.
Meta-Analyses of Studies of School Computer Use
Such reviews were useful in bringing information together but did
not resolve the problems inherent in comparing one study to another.
Of course, this problem exists in other research areas besides computer
use in schools.

A technique for comparing dissimilar studies called

meta-analysis was developed by Gene Glass (1976).

This analysis of

analyses uses a common measure of treatment effectiveness called effect
size and permits the meta-analyst to map out what a group of studies
have shown once they are translated into comparable terms.
Several researchers have used the technique of meta-analysis to
assess research on computer-based education.

Hartley (cited in Kulik,

Bangert, and Williams, 1983), and Burns and Bozeman (1981) used meta¬
analysis to focus on student achievement in computer-based mathematics
instruction in elementary and secondary schools.

They found that such

instruction raised student achievement but they did not look at the
effects upon student attitudes.

Kulik, Kulik, and Cohen (1980) used

meta-analysis to examine the effectiveness of computer-based college
instruction, including findings on student attitudes.

They found that

such instruction raised test scores and had a moderate effect upon stu
dent attitudes toward the computer-based instruction and toward the
subject studied.
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At a later date, Kulik (1981) reexamined information from his 1980
study and Hartley's 1977 study and concluded that the effectiveness of
computer-based teaching, at least in mathematics education, is a func¬
tion of instructional level, proving most effective at the elementary
level and least at the college level.

Unfortunately, this offers no

insight into the strength or direction of student attitudes at these
levels but does raise interest in the question.
Kulik, Bangert, and Williams (1983) then conducted a far-reaching
meta-analysis of studies of computer-based education at the high school
level.

Bracey (1982) states that this team identified over 300 studies

at this level but found that about 250 had to be eliminated.
analyzed 51 studies which met all three of these criteria:

This team
(1) took

place in actual classrooms in grades 6-12, (2) reported on measured
outcomes in both computer-using and control classrooms, and (3) were
free from crippling methodological flaws.

Of course, these findings

pertain to secondary rather than elementary students but they are of
interest here.

In summarizing their findings, they state:

Our analysis showed that computer-based teaching raised
final examination scores by approximately .32 standard
deviations, or from the 50th to the 63rd percentile.
Computer-based teaching also raised scores on follow-up
examinations given several months after the completion of
instruction, but these retention effects were not as clear
as the immediate effects of computer-based teaching. In
addition, students who were taught on computers developed
very positive attitudes towards the computer and also gave
favorable ratings to the computer-based courses they were
taking. Finally, the computer reduced substantially the
amount of time that students needed for learning (p. 24).
It is useful for purposes of this study to look more closely at
their analysis of studies on attitudes.

Only 4 of the 51 studies
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reported on secondary students' attitudes toward computers.

(This is

in contrast to the fact that 48 of the 51 reported on examination
results.)

In each of these, the computer-users were more positive

than non-users with 3 out of 4 studies finding them significantly more
so.
Four of the studies measured attitudes toward instruction.

In all

4 studies, computer-users were more favorable than non-users but the
difference was not statistically significant in any of the 4.
Finally, 10 of the studies reported on student attitudes toward the
subject matter involved.

Eight of the 10 studies found student atti¬

tudes were more positive among computer-users than non-users; however,
only 2 of these found them significantly so while 1 of the 10 found non¬
users significantly more positive.
One other finding of interest here was that studies conducted more
recently reported stronger effects of computer-based instruction on stu¬
dent achievement.

The researchers state:

It seems unlikely that the stronger effects reported in more
recent studies can be attributed to a switch in recent years
to better research designs. ... It seems more likely that
instructional technology has simply been used more appropri¬
ately in recent years (p. 25).
It seems possible, given the timing, that one factor is the shift from
mainframe computers to microcomputers, although improved techniques and
software are probably also involved.
Syntheses of Research on School Computer Use
Several other attempts have been made recently to synthesize find¬
ings of research on computer-based education.

Two of these deserve
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mention because, while reporting on research and speculation in the
field (including the studies just mentioned), they also raise other
interesting issues for consideration.
Bracey (1982), in discussing achievement outcomes associated with
computer-based instruction, describes the work of Kulik and his team
and a study conducted by the Educational Testing Service in grades
K-6 in the Los Angeles Unified School District over a period of four
years.

Bracey indicates that the study's director, Marjorie Ragosta,

reported:

"(1) CAI was found to be an effective learning aid over the

long-term (at least one year) as well as the short-term; and (2) it
was shown that CAI could easily be replicated. . . ." (p. 52) while
other approaches could not.
In terms of affective and motivational outcomes, Bracey states
that students at all levels report positive attitudes about learning
from computers and about computers themselves.
include:

He suggests that reasons

(1) ability to move at one's own pace, (2) lack of embarrass¬

ment about mistakes, and (3) a feeling of being in control.
He also raises another interesting issue regarding the decision of
a school to have computers or not.

He states, "Suffice to say that

regardless of how well computers can assist the teaching of history or
composition, their value as vocational tools may make them worth what¬
ever they cost in terms of time and expense" (p. 54).
White (1983) also attempted to synthesize research on computer-use
and other types of "electronic learning."

She states, as do the studies

described earlier, that computers help learning.
a series of other points:

She goes on to make
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(1) Educators have expressed a concern that computers
will take away from reading but she feels that if
they increase learning that may be a good trade off.
(2) Computers seem to motivate pupils to learn, to stay
on task more. Something about the technology itself
is appealing to children but we don't yet know
exactly what it is.
(3) The appeal of the game format in computer software
may indicate that educators should move to this
approach more in other aspects of instruction.
(4) We don't know yet if learning computer skills is
transferable to other areas but some have proposed
that, for example, learning to program teaches logi¬
cal thinking.
(5) Common stereotypes about the "computer freak" as a
boy who does not do well in school academically,
socially or athletically but becomes the local com¬
puter wizard do not hold up. Students who are good
at computers tend to have allied skills in math and
science, whatever their school performance in these
areas.
(6) An often expressed concern is that current software
is of poor quality. Software is improving as it is
being developed in its own right rather than just
being translated (sometimes poorly) from print. In
addition, "What may be overlooked is that soft¬
ware teachers think is poor may not be poor in the
eyes of the pupil" (p. 15).
Some Individual Studies of Elementary
Student Attitudes Toward Computer Use
Only 4 of the individual studies reviewed dealt specifically with
elementary (or mostly elementary) students' attitudes toward computers.
Three of the 4 were based on use of microcomputers as opposed to main¬
frame or minicomputers.
Wells and Bell (1980) were involved in teaching reading comprehen¬
sion to Pueblo Indian children in primary grades using a central com¬
puter and terminals.

They created reading lessons using a

cloze

or

43

"maze" technique requiring students to choose one of three words for
about every fifth word in the text.

Computerization allowed use of

students' own writing and automatic assignment to an appropriate level
of difficulty based on their success.

They reported that student atti¬

tudes were positive but included no student-expressed statements of
attitudes.
Steele, Battista, and Krockover (1983) conducted a study to deter¬
mine the effects of computerized and non-computerized math drill and
practice programs on the computer literacy of fifth graders.

The

instrument used to gauge computer literacy measured affective as well
as cognitive aspects concerning computers including the following atti¬
tudes and values:

enjoyment of computers, anxiety about computers, con¬

fidence in working with computers, support for computer use in the
schools, importance of social and personal values, and importance of
technical values.

The authors state:

. . . computer-assisted drill and practice can signifi¬
cantly improve the computer literacy of fifth grade stu¬
dents in both the affective and cognitive domains. It can
be concluded that using a CAI program with the micro¬
computer was a positive learning experience for the stu¬
dents in the microcomputer drill and practice group and
that the encounters with the microcomputer lessened stu¬
dent fears and anxieties about computers (p. 300).
While this study touched on a variety of attitudinal areas, no elabora¬
tion of student attitude is offered beyond the degree of positiveness
expressed.
In a study much closer to the one undertaken here, Humphrey (1982)
surveyed 74 children (age 7 to 12) about their impression of the per¬
sonal computers in their classrooms.

A detailed description of proce¬

dures is not given, but each point is illustrated with appropriate
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student quotations and drawings apparently drawn from interviews.

She

concludes:
Generally, computer-using children have grasped the idea of
a personal computer quite well. Their comments reflect
their expectations that the machines be useful, highly
individualized and flexible. They also feel that computers
ought to become more personal and user friendly. . . .Chil¬
dren appear to be impressed with the technical complexity
and efficiency of computers as machines, but are not
intimidated by them (p. 97).
She also suggests that one of the most important benefits of classroom
computer-use is the influence on childrens' work habits and awareness
of themselves as learners.
Finally, Williams, Coulombe, and Lievrouw (1983) surveyed 106 chil¬
dren from 6 to 18 with most 10 to 14 years old.

None of the children

had used a computer before and they were surveyed about halfway through
a one-day (6 hour) computer camp which their parents had paid for.

The

authors began with the presumption that it has been established that
students have positive attitudes toward computers used in computerassisted instruction, but that these results have been based mostly on
experience with larger computers.

They sought to examine attitudes

specifically toward small personal or home computers.

To do so, they

created a semantic differential instrument with 24 pairs of adjectives.
Mean responses of the group were generally positive with the group
feeling most strongly that small computers are useful, fun, good,
creative, interesting, organized, smart, clean, colorful, and important.
The authors note that unlike adults, children see computers strongly as
big and expensive.

They also do not seem to see them as either easy or

hard nor as either simple or complicated.
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They were also interested in the degree of complexity of children's
attitudes on this subject.

A factor analysis revealed that responses

clustered around four dimensions which they describe as general evalua¬
tion, quality (qualities of the computer), ease of use, and expense.
Findings of this study offered some interesting elaboration on stu¬
dent attitude toward microcomputers well beyond the fact that they were
positive.

Some questions center around the fact that students had only

about 3 hours of computer contact before they were surveyed, and the
fact that students whose parents had sent them to an optional paid
workshop might be expected to have a positive bias even before this
contact.
This review of literature, offering both background information and
specific research on student attitudes, is designed to provide a context
for this study.
next chapter.

Procedures followed in this study are described in the

CHAPTER

III

PROCEDURES

The procedures used in this study were designed to provide a thor¬
ough qualitative exploration of the attitudes of one class of fifth
grade students toward microcomputer use in order to create a detailed
description permitting an understanding of many aspects of these atti¬
tudes.

This chapter describes the mode of inquiry, site selection, data

sources, data collection, and data analysis.
Mode of Inquiry
The mode of inquiry employed in this study was a qualitative explo¬
ration of one class of fifth grade students' attitudes toward micro¬
computer use.

Some information was also examined quantitatively to

enrich the description created.

Information was gathered about:

(1) the community and school context of the class, (2) student back¬
ground, (3) amount and type of experience with microcomputers in and out
of school, and (4) attitudes toward microcomputer use.

This information

was analyzed holistically and in segments to develop a detailed descrip¬
tion of the setting, the students, and their responses to microcomputer
use.

It also allowed the identification and verification of patterns

within the responses of the group.

The primary means used to gather

information were structured and unstructured interviews with individual
students including closed and open-ended questions.

In addition, the

study employed interviews with the teacher, interviews with the princi¬
pal, observation of the setting, and an examination of documents relating
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to microcomputer use.
single researcher.

All phases of the study were conducted by a

The appropriateness of the approach and the

rationale for the use of a single researcher are discussed in the sec¬
tions below.
Appropriateness of the Approach
Some researchers are currently studying changes in student academic
achievement as a result of computer use.

A few also attempt to evalu¬

ate changes in attitude toward computers or subject matter, usually
expressed only as a degree of positiveness.

At this point, however,

most of what is stated about student attitudes about their microcomputer
experience is the result of informal observations by teachers and admin¬
istrators rather than of any systematic inquiry.
Attitudes are complex and microcomputer use has many aspects.

To

stop at determining that students feel positive or negative toward
microcomputers is to miss much.

And knowledge of their context aids

understanding of their attitudes.
Karen Sheingold (1981), head of the Center for Children and
Technology at Bank Street College of Education, directed a crosssectional study of the implementation of computer technology in schools
and concluded:
The microcomputer innovation is being fueled by a great deal
of enthusiasm, with the conviction that the microcomputer is
a good thing. Yet no one knows for sure if it is, how it is,
or, really, what it's good for, in terms of educational out¬
comes. We need to begin acquiring such knowledge very
quickly, in order to help guide an innovation which is bound
to grow even in the absence of guidance.
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What is clear from our study, however, is that microcom¬
puters on their own will not promote any particular out¬
comes. Their impact will depend, not only on hardware and
software, but, to a large extent, on the educational con¬
text within which they are embedded (p. 17).
Thus, this study strives to provide a description of the context in
which these students operate.
To approach these attitudes through any preconceived closedresponse questionnaire runs the risk of imposing ideas and choices of
answers upon the respondents.

Such an inquiry must begin with an open-

ended exploration of student responses.

By exploring thoroughly the

nuances of the situation as well as the gross outlines, patterns of stu¬
dent responses can be identified and verified.

While not empowering us

to predict how other groups would respond, it will help us begin to
understand many aspects of students' attitudes toward microcomputer
use.
Michael Patton states that the value of qualitative research as an
alternative to traditional approaches lies in the assistance it offers
with understanding rather than predicting:
Using the techniques of in-depth, open-ended interviewing
and personal observation, the alternative paradigm relies on
qualitative data, holistic analysis, and detailed descrip¬
tion derived from close contact with the targets of study.
The hypothetico-deductive, natural science paradigm aims at
prediction of social phenomena; the holistic-inductive,
anthropological paradigm aims at an understanding of social
phenomena (Patton, 1978, p. 207).
And in a later work, he speaks of the process of discovery and veri¬
fication necessary to arrive at such an understanding:
Qualitative methods can be used both to discover what is
happening and then to verify what has been discovered. What
is discovered must be verified by going back to the ernfnrTical world under study and examining the extent to which the
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emergent analysis fits the phenomenon and works to explain
what has been observed. . . . Discovery and verification
mean moving back and forth between induction and deduction,
between experience and reflection on experience, and between
greater degrees and lesser degrees of naturalistic inquiry
(Patton, 1980, p. 47).
Therefore, since the purpose of this study is to explore and
describe students

attitudes in order to increase our understanding of

them, a qualitative approach was chosen as the appropriate one for the
study.
To further strengthen the findings of this study, however, some
practices were borrowed from more traditional research.

For example,

to supplement and check interview data, students were asked to mark by
themselves some semantic differential question about the same topics.
This was the only data which came directly from the students rather
than via the researcher.

And some of the responses which were

gathered informally and categorized intuitively were also treated
quantitatively through simple tabulations.

This treatment of the data

was included because it was in harmony with the approach used in this
study and strengthened the credibility of the findings.

Rationale for Use of a Single Researcher
The design of this study called for a single researcher to manage
the study, select the site, collect and analyze all data, and report
all results.

The use of a single researcher has the potential for both

strengths and weaknesses and these are discussed below.
The strengths of using a single researcher can be great in this
mode of inquiry.

In attempting to obtain qualitative data, analyze it

holistically, and provide a thorough description, a set of formal
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procedures were designed and carried out as described later in this
chapter.

Throughout, however, it was expected that the understanding

of the data obtained through any one of these procedures would be
greatly enriched by the additional understandings derived from the fre¬
quent presence of the researcher in the setting carrying out the other
procedures, observing details, listening to conversations of students
and adults, and generally experiencing the texture of life in this
school building.

This picture of daily student and teacher experience

can contribute greatly to the efficiency of the interviewing and obser¬
vation process because much factual information carries over without
repetitive questioning of each interviewee.

It also allows the

researcher to compile a more thorough and detailed understanding of the
whole picture, rather than a report of isolated fragments.

The use of

a single researcher permits consistent conduct of the interviews and
consistent recording of data avoiding differences due to contrasting
interviewer styles or personal biases.

As the researcher works in the

setting carrying out planned procedures, a picture of the whole
gradually develops at the same time that specifics are being recorded
about a particular question in a particular interview and this yields
much strength for the final understanding offered.

However, some of

the potential weaknesses of relying upon a single researcher hinge on
the very same factors that offer strength.

While using a single inter¬

viewer or observer brings consistency of style and interpretation of
the data, it may also result in consistent flaws in interviewing style
or consistent misinterpretation due to observer bias.
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After consideration, it was decided that the strengths of using a
single researcher outweighed the weaknesses, but that in adopting this
plan, a procedure would be designed to safeguard against some of the
potential weaknesses described above.

This procedure of having two

independent observers verify data by accompanying the interviewer on a
final round of interviews is described later in this chapter.

Site Selection

The design of the study required the selection of one class of
upper elementary students so that information could be gathered from and
about the students, their teacher, their principal, and their setting.
The criteria established included:
(1) varied student ability levels;
(2) varied types of microcomputer use;
(3) a reasonable amount of current student microcomputer
use;
(4) a history of at least one year of computer use in the
school;
(5) interest on the part of the teacher; and
(6) interest on the part of the principal.
These criteria were established to serve the purposes of the study
It was anticipated that the study might identify clusters of students
with shared characteristics.

For example, some would have predicted

such a study would identify a group who liked microcomputer work, were
good students, and preferred programming to drill and practice.

To dif

ferentiate such a cluster one must start with a group containing good,
average, and poor students, and students who had experiences with
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different types of microcomputer use, thus the first two criteria were
established.

Several sites explored used computers only or mostly

with gifted students or in remedial work with poor students.

Several

others used microcomputers only or mostly in one particular fashion.
Although it has been found that student achievement can be signifi¬
cantly improved by as little as 10 minutes of computer work per day
(Bracey, 1982, p. 52), it seemed preferable to explore the attitudes
of students who had a reasonable amount of computer time available
within each week and who had been involved with microcomputers over a
period of time so that attitudes which were identified would be based
on actual personal experience rather than expectation, thus the third
and fourth criteria.

And finally, as many possible sites were avail¬

able, it seemed wise to strengthen the study by interviewing a group
whose teacher and principal were interested and cooperative.

Site

selection procedures were designed with these procedures in mind.
A telephone search was conducted to select the site which was used.
The researcher made initial telephone contacts with more than 10 teach¬
ers, 5 principals, 2 staff members of the local intermediate education
agency, and 5 other knowledgeable individuals, describing the area of
interest, and asking for information about microcomputer use at the
upper elementary level.

Each individual was asked to suggest others who

were active in this area as well as to describe his or her own situation.
In the process of this telephone search, over 25 elementary schools were
considered.
In these discussions, an additional criterion emerged.

The study

was designed to explore the attitudes of one class of students and to
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identify and describe patterns within the group.

In a number of school

systems which offered a reasonable amount of computer use for students,
it was difficult to identify any one group which actually had similar
experiences and functioned as a group, because students were regrouped
for different purposes throughout the day.

In a number of cases, even

these groupings were changed at intervals throughout the year.

As a

result, if one selected any particular class list, it might include
students who worked together for less than an hour a day, students of
only one ability level, or some students with no computer experience
at all.

It seemed desirable to select students who shared common

experiences and who functioned as a group for more than one class period
a day and this became an additional criterion for selection:

intragroup

familiarity.
After exploring these schools, the researcher selected the school
which seemed to offer the most appropriate microcomputer use and group
structure for students.

The proposed study was described to the princi¬

pal and to a fifth grade teacher who was active in microcomputer use
with students.
to participate.

Both expressed interest in the project and willingness
A starting date was selected and the principal followed

district procedures to inform parents of the study and arrange approval
for the interviews.
Data Sources
The data sources for this study were students in a fifth grade home¬
room class, their teacher, their principal, their setting for micro¬
computer use, and available documents regarding microcomputer use.

Each
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of these sources is discussed below.

It is important to note that data

from each of these sources work together to aid the exploration and
understanding of the whole.
The Students
The researcher selected one homeroom class of fifth grade students
for this study.

The group contained 23 students:

The students represent all ability levels.
math classes.

13 boys and 10 girls.

All use computers in their

Some have computers at home, some have chosen enrichment

classes in computer programming, some have attended a summer computer
day camp offered in the district, and most sign up at least once a week
to use the computers during recess or after school.

Computers have been

in use in this fifth grade for over four years, although not with these
students.
Although classes are departmentalized in this fifth and sixth grade
building, with students moving to five different rooms for classes and
study halls, they know each other well.

The school building is small.

It houses all 90 fifth and sixth graders from the district and the
group interviewed represents about half of the fifth grade.

The stu¬

dents have morning, pre-lunch, and afternoon homeroom periods together
and all fifth grade classes include some members of the group.
entire school has lunch and recess together each day.

The

In addition, 18

of the students have attended school together since first grade with
another joining the group in second grade.
group in the last two years.

Only four have joined the

Thus the group meets four of the criteria

established in planning the study plus the one which emerged during site
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selection:
(1) varied student ability levels;
(2) varied types of microcomputer use;
(3) a reasonable amount of current student microcomputer
use;
(4) a history of at least one year of microcomputer use
in the school; and
(5) intra-group familiarity.
The Teacher
The teacher has been teaching in this elementary school for nine
years.
graders.

He teaches math to ability-grouped classes of fifth and sixth
About four years ago, the district obtained its first com¬

puters through a project which also offered teacher training and this
teacher became involved immediately.

His academic background is in ele¬

mentary education with an emphasis on mathematics and some undergraduate
and graduate work with computers.

His interest in computers dates to

his earlier service in the Navy when he used minicomputers in meteoro¬
logical work for the United States Weather Service.

He has enjoyed

using computers with the students and was interested in participating in
this study, thus meeting one more criterion set in the design of the
study.
The Principal
The principal has worked in this district for many years.

She has

been an elementary principal for the past three years overseeing this
building and another nearby which houses her office as well as kindergar¬
ten through grade four for the district.

She was responsible for seeking

56

the original grant which brought computers to the district, and has
obtained school board funding for additional computers.

She feels that

the computers are an important aspect of the curriculum.

The principal

welcomed the idea of this study and was interested in having the dis¬
trict participate, thus fulfilling the final criterion established.
The Setting
The community and the school building provide the larger setting
for this study.

Although formal observation was scheduled, the time

spent in the school also resulted in many informal conversations with
school staff and students, which helped to increase the descriptive
power of the study.
The setting for microcomputer work for these students is the class¬
room which serves as their homeroom and as the math classroom for most
of the students.

Seven of the students have math in another room.

Occasionally, one of the computers is moved there but usually these
students return to use the computers in their homeroom during math time.
Computer use also takes place in this setting at all other times.

The

classroom contains six computers, a storage case of available software,
and numerous posters and displays pertaining to computer work as well as
the usual teacher and student desks, blackboards, and other school equip¬
ment.

The room was readily available for observation during student use

or while empty.
The Documents
Most of the information recorded regarding microcomputer use exists
in the form of extensive posted information and displays of student work
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in the classroom.

Little relevant information is retained in files.

The posted information was readily available to be studied and noted to
supplement and expand the knowledge derived from the other data sources.
Data Collection
In this study, six procedures were used to collect data:

(1) inter¬

views with students, (2) interviews with the teacher, (3) interviews
with the principal, (4) observation of the setting, (5) an examination
of documents regarding microcomputer use, and (6) verification of data.
The data sought pertained to four areas:

(1) the community and school

context of the class, (2) some background information about the stu¬
dents, (3) the amount and type of student experience with microcomputers
in and out of school, and (4) student attitudes toward microcomputers.
Each of the six procedures were used where appropriate to gather data in
these four areas, with these multiple sources enriching and expanding
the descriptive powers of the study.

The researcher spent approximately

40 hours at the site on 15 different dates during December, 1983,
through June, 1984.

A log was kept of dates, times, and subjects of

interviews, observations and examinations.

The six data collection pro¬

cedures are described below.
Interviews with Students
Interviews were the primary means of collecting data in this study.
Interviews were conducted with students, the teacher, and the principal,
with students providing the largest part of the data.

Each student

interview employed a structured interview guide to insure that similar
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topics were addressed by all those interviewed.

Each also contained

some unstructured questions to encourage interviewees to raise ideas
which might have been omitted from the guides.

Development of the stu¬

dent interview process and the conduct of interviews with students are
described below.
Development of student interview process.

Development of the

entire interview process began with and concentrated heavily upon the
student interviews as they represented the major focus of the study.
Development of the student process began with the development of the
Student Interview Guide.

A copy of this guide appears in Appendix A.

The information sought included some student background information,
experience with microcomputers, and attitudes toward microcomputers.
After these areas of information were outlined, questions were drafted
in each area.
As an additional means of gaining information about student feel¬
ings, some semantic differential questions were created.

The two con¬

cepts chosen to be evaluated in terms of their attitudinal properties
were "how using a microcomputer makes you feel about yourself," and
"how you feel about microcomputers."

Ten polar adjective pairs were

chosen to describe "yourself" and 16 pairs were chosen to describe
"microcomputers."

Each pair was placed on opposite ends of a series of

five-step undefined scale positions.

The adjective pairs were chosen

for their relevance to the concepts to be evaluated.

Some were selected

from existing lists of polar adjective pairs (Udinsky, Osterlind, and
Lynch, 1981; Isaac and Michael, 1981), and others were created to
reflect common statements about perceptions of these concepts.

For
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example,

Using a computer makes me nervous" yielded the pair nervous:

relaxed.
The draft questions were discussed with several teachers of ele¬
mentary students working with microcomputers.

The questions were then

revised and arranged into a draft Student Interview Guide.

The goal was

an interview process which would yield clear information on a particular
set of questions for each student, as well as additional relevant infor¬
mation from individuals, and would also be able to be comfortably con¬
ducted in one school period.

The student interview process was field

tested in a school district which reported amounts and types of student
microcomputer use similar to the site chosen for the study.

Arrange¬

ments were made and parent approval obtained for student interviews.
The researcher, using the draft Student Interview Guide, interviewed
three students and recorded and analyzed responses.

Responses indicated

that on the whole the process had the clarity, timing, and completeness
sought.

A final version of the interview guide was created incorporat¬

ing revisions indicated by field testing.
Conduct of the interviews.

Interviews were conducted with the stu¬

dents using the interview process which had been developed.
views were conducted by the researcher.

All inter¬

The following section discusses

how often, when, how long, and where each individual was interviewed and
what topics were covered in each interview.
Each of the 23 students in the homeroom was interviewed once indi¬
vidually.

Each is scheduled for one 45 minute tutorial study hall during

some period each day and about half have study time while the other stu¬
dents are released from school one afternoon each week for religious
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education in nearby churches.

These proved the least disruptive times

to schedule interviews.
Each student was taken from his or her study hall as the period
began.

Interviews lasted 35 to 50 minutes depending upon how quickly

each student responded to each question, how talkative each was, and
what additional areas were discussed.
Most interviews were conducted in a hallway alcove outside the
classroom containing a table and several chairs.

This space was easily

accessbile to the students' study hall and homeroom, and was familiar
to the students.
The homeroom teacher informed the students about the study at the
time parent approval was sought by the principal and introduced the
researcher to the students in the homeroom prior to the first student
interview.

At the beginning of each interview, the researcher reintro¬

duced herself and the study, reiterating that the interview was not a
test but sought information about what students think.

Students were

also informed that their names would not be used in reporting.

Follow¬

ing the interview guide, students were asked for background information,
and information about their experiences with microcomputers, and their
attitudes toward microcomputers.

They were also asked to mark the

semantic differential questions about feelings about microcomputers and
about themselves as microcomputer users.

Students were then asked

whether they had any ideas about computers in addition to those already
discussed in the interview.

In addition, they were encouraged through¬

out the interview to continue any relevant line of conversation they
initiated that went beyond the interview questions.

At the close of
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each interview, the researcher thanked the student and mentioned that
they would probably see each other again in the building during the
remainder of the study.
Interviews with the Teacher
Interviews with the teacher were used for several purposes.

They

enabled the researcher to meet with the teacher to explain the study,
maintain cooperation, and work out loQistics of the interviewing process.
They also enabled the researcher to obtain information about the school
and school program, about the teacher, and about the students and their
experiences.

In addition, they allowed the researcher to use the

teacher's knowledge to further explore, illustrate, and reconfirm stu¬
dents' statements.
Development of teacher interview process.

An interview process

designed to include several sessions was developed for the teacher.
First, a draft Teacher Interview Guide was developed.

The teacher guide

paralleled the student guide in asking for information on the teacher's
background, experience with computers, and attitudes toward computers.
In addition, the teacher guide requested information on the school and
on the students' background and microcomputer use.

See Appendix B.

The interview process, using this guide, was field tested with a
fifth grade teacher who is experienced in working with students who are
using computers.

Responses indicated that the process had the clarity

and completeness sought.

Timing was not of the same concern as it was

for students, as it was planned that a series of structured and unstruc¬
tured interviews would take place with the teacher and these could
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continue to be scheduled until the required information was obtained.
The draft guide was revised as indicated and the planned process was
finalized.
Conduct of teacher interviews.

The researcher gave the teacher an

initial description of the study and its time requirements for teacher
and students in a telephone discussion before securing his participation.
After the teacher had agreed, the first of four formal interviews with
the teacher was scheduled.

In each interview, the researcher met with

the teacher in his homeroom after the school day for about 40 minutes.
During the first interview, the researcher described the study in
greater depth.

Information was obtained from the teacher about his own

background and experience including his experience with computers.
Information was also obtained about the school and the school schedule,
and about the students' experiences with computers.

The researcher

described the interview process planned for the students.

The teacher

showed the researcher around the homeroom classroom that houses the
computers and the study hall rooms.
Throughout the student interviewing, the researcher and the teacher
were in frequent contact in the school building or by phone to discuss
progress or resolve scheduling concerns.

The second formal teacher

interview took place after about twc-thirds of the students had been
interviewed.
During this interview, the researcher obtained information about
the teacher's opinions about student microcomputer use.

The teacher was

also read a list of ideas about computers and asked in each case to
respond first with his own reaction and then to tell how he thought the
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students would respond.

On the whole, the responses of students were

those he would have predicted.
The third teacher interview took place just after the last student
interview.

In this interview, the researcher obtained information

primarily about the teacher's own microcomputer use and his feelings
about microcomputers, including his responses to the semantic differen¬
tial questions on feelings about microcomputers and about himself as a
microcomputer user.

Student responses obtained during interviewing were

also discussed.
A final teacher interview took place after all data had been col¬
lected, analyzed and verified.
short while in the classroom.

The teacher and researcher met for a
The researcher gave the teacher an

overview of the findings of the study.

The teacher reported that these

findings were congruent with the feelings and opinions students have
expressed to him.
Interviews with the Principal
Interviews with the principal were intended to inform her about the
study, to maintain cooperation, and to gather information about the com¬
munity and school context for the study as well as her own involvement
in the use of microcomputers in the school.

The development of the

principal interview process and the conduct of the interviews is
described below.

See Appendix C for the Principal Interview Guide.

Development of principal interview process.

Building upon knowl¬

edge gained in developing student and teacher interview processes, a
principal interview process including a Principal Interview Guide was
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created.

The guide contained sections about the community, the school

district, and the history of microcomputer use in the district.

Field

testing was incorporated into the interview process for several reasons.
Much of the information sought from the principal was of a factual
nature, unlike that sought from the teacher and students.

Timing was

not a great concern, because less information was required and because
a number of interviews were projected.

Also, it was expected that if

concerns developed over the clarity or completeness of the information
obtained, these concerns could be resolved in subsequent interviews.
Conduct of principal interviews.

The researcher gave the principal

an initial description of the study and its time requirements for prin¬
cipal, teacher, and students in a telephone conversation before asking
agreement for participation.

After the principal agreed, the first of

three interviews was scheduled.

The researcher met with the principal

in her office for about 20 minutes.

During this interview, the

researcher described the study in greater depth.

The researcher out¬

lined the interview process planned for students and teacher and it was
agreed that all scheduling would be handled by the researcher and
teacher.

The researcher obtained some background information about the

school and a next interview was scheduled.
The second principal interview took place after about half the stu¬
dents had been interviewed.

Once again, the researcher and the princi¬

pal met in the principal's office, this time for about 40 minutes.

The

researcher began by sharing some statistical information about the com¬
munity obtained from an atlas.

The principal confirmed that these

figures were in line with her knowledge of the area and she provided a
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further overview of the community.

She also provided further informa¬

tion on the school district and its organization, and on the history of
computer use in the district.

In addition, she discussed her own goals

for microcomputer use in the district and her beliefs about the role of
microcomputers in education.
A final interview with the principal was conducted by telephone.
The researcher gave her a brief overview of the findings of the study
and the principal confirmed that these were the type of responses she
would have expected from the students.
Observation of the Setting
The broader setting for this study was the community and the build¬
ing.

Much information was obtained about both from the interviews and

from informal observation and conversations during the time the
researcher spent in the district.

In addition, the researcher scheduled

several after-school periods to walk through the building and note the
details of the setting.
The narrower setting for this study was the classroom which houses
the microcomputers and most microcomputer use.

The researcher was in

this room frequently to interview the teacher, to check in with the
teacher on arrival or departure, or to clarify scheduling.

In addition,

the researcher spent time in the classroom during three lunch/recess
periods and one after-school period (in addition to time spent interview¬
ing the teacher) to observe students who had signed up to use the com¬
puters, noting their activity and details of the setting.

Finally, the

researcher spent one double period while the room was empty, recording
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in detail every major feature of the room.
Each of these types of observations of the broader and narrower
setting provided information which offers a context for the findings of
the study as well as increasing an understanding of the students' micro¬
computer use and their opinions and feelings about it.
Examination of the Documents
As noted above, most of the information recorded regarding computer
use exists in the form of extensive posted information and displays of
student work in the classroom.
in files.

Little relevant information is retained

The researcher observed the classroom over several months

and noted that computer-related displays did not change much nor reveal
many additions or subtractions during this time.

The researcher there¬

fore chose one occasion to examine and note each document on display
at that time.

The information obtained in this fashion served both to

enrich the description of the setting and to increase the understanding
of statements made in student interviews.

Verification of Data
A procedure for verification of data was designed to serve two
purposes:

(1) to allow the researcher to verify data collected and

check any patterns identified in student responses, and (2) to allow
several independent observers to check the description prepared by the
researcher against the actual setting and responses of those interviewed
in order to minimize weaknesses which might result from the use of a
single-researcher design as discussed earlier.
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After the initial round of interviews and observations was con¬
ducted, the researcher analyzed the data collected and prepared a draft
of a description of the setting, the students, and their attitudes
toward microcomputers.

Some patterns of responses were identified with

individual quotations to support and extend them.
In order to have independent observers verify the description com¬
piled thus far, an Observer Feedback Form was prepared.
appears in Appendix D.

This form

Two independent observers were selected and

oriented to assist in this phase of the study.

Both were individuals

who had familiarity with classroom situations and experience in observ¬
ing.

These observers read the draft description and then accompanied

the researcher on the final round of interviews and observations.
The researcher and the observers met first with a group of four
students.

The researcher explained to the group that all students had

now been interviewed and the information compiled and that the purpose
of this visit was to check that information with students to determine
if they felt it accurately represented what they and their classmates
felt and thought.
The researcher then moved section by section through the findings,
summarizing student attitudes and asking the group in each case for
their reaction, with the observers asking questions as needed to clarify
student statements.

In every single instance, the four students con¬

firmed earlier findings.
The researcher and the observers spoke briefly and agreed that for
both purposes of the visit it would be more useful to probe further on
a few aspects of the findings with the second group rather than going
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over every section again.
this approach.

They met with five more students and took

They then spoke briefly with the teacher.

The observers met with the researcher immediately after the visit
to offer oral feedback on the draft findings and their observations.
Using the Observer Feedback Form, they then presented their observa¬
tions on the accuracy and thoroughness of the information, including
especially whether they had detected any differences between the find¬
ings and their own observations.
the written presentation.

They offered some suggestions about

Both agreed that all information gained from

their observations confirmed the information presented in the draft
they had read, and that they had not observed any differences between
the two.

They also both rated the findings as "very high" on degree of

accuracy, on degree of thoroughness, and on degree of completeness.
Based on this oral and written feedback, it was deemed unnecessary to
meet further with students to confirm the findings.
Data Analysis
Several types of data were collected in this study.

A most impor¬

tant one was notes on interviews with the principal, the teacher, and
the students, and notes on observations of the setting and examination
of documents.

Another was a log of the dates, times, and subjects of

interviews, observations, and examinations.
the community was obtained from an atlas.

Some demographic data on
Throughout the study, these

pools of data were confirmed and extended through impressions and
information gained from repeated visits to the site and informal con¬
versations with staff and students.

Data were analyzed and verified
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differently for each section of the findings as suited the type of data
involved.
In describing data analysis in qualitative research, Bogdan and
Biklen (1982) state:
Data analysis is the process of systematically searching
and arranging the interview transcripts, fieldnotes, and
other materials that you acccumulate to increase your own
understanding of them and to enable you to present what you
have discovered to others. Analysis involves working with
data, organizing it, breaking it into manageable units,
synthesizing it, searching for patterns, discovering what
is important and what is to be learned, and deciding what
you will tell others (p. 145).
The primary goal of this study was to provide a description of
student feelings and opinions.

As might be expected, data on student

interviews, including their background, their microcomputer experience,
and their attitudes, were greater both in quantity and in complexity
than data on the context for these students.

Analysis of this data is

described below.
To aid in understanding student responses, the context for these
students, including the community, the school district, the building,
the principal, and the teacher, was also described.

A smaller quantity

of data was collected in this area and analysis was simpler.

These

analyses are also described below.

The Students
Data gathered about the students included information about their
background, their microcomputer experience, and their attitudes toward
microcomputer use.

For each aspect of the description compiled, the

type of data used and the analysis of this data is described below.
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Prior to analyzing data in the categories below, the researcher
studied each questionnaire as a whole to detect any internal conflicts
or obvious special cases.

This step also served to check that relevant

data was recorded in the appropriate places as students often volun¬
teered information in response to one area of an interview which per¬
tained to another.
Background.

To provide some background information on the stu¬

dents, data was drawn primarily from responses to Student Interview
Guide questions.

See Appendix A.

Other data came from teacher inter¬

views and researcher observations.

Responses to questions such as, "How

long have you gone to these schools?" were tabulated.

Responses to the

question, "How would you describe yourself as student:

good, average,

or poor?" were tabulated and compared to the teachers' evaluation of
each student as good, average, or poor.

Responses to questions such as,

"Can you type with more than two fingers?" were tabulated with student
comments accompanying each response.

These were studied with impres¬

sions from observations constantly woven in, and an overall description
of the background of the group was compiled.
Microcomputer experience.

To describe the microcomputer experience

of these students, data was drawn from teacher interviews and student
interviews.

Early contacts with the teacher had provided the researcher

with some information about what computer experience was available to
students in the school.

The interview guide included questions such as,

"When did you begin to use a computer in school?" and, "Do you have a
computer at home?"

Responses to these questions, and comments offered

either voluntarily or in response to interviewer probing, were tabulated
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and studied to compile a description of both in-school and out-ofschool experience.
It had been anticipated that the data might indicate clusters of
students who had a great deal of microcomputer experience and students
who had little experience, and that these clusters might also be com¬
pared in terms of attitudes toward microcomputer use.
data were examined with this approach in mind.
revealed more of a continuum.

The tabulated

Instead, the data

All students are required to participate

in a certain amount of in-school computer use.

All have chosen to

sign up for additional free time on the computers.

Many have computers

at home and many of those who do not have used a friend's computer.
There are differences within the group, but they appear to be more in
amount of use than in kind; and the minimum and maximum amount of com¬
puter experience are not far apart.
Attitudes toward microcomputer use.

Data on student opinions

about microcomputer use was drawn from student interviews.
of interview questions were used to elicit this data.

Three types

One type was a

series of straightforward questions such as "Why do you think your
school has microcomputer equipment?"

In another type, students were

told, "People have different ideas about microcomputers.
you think about each of these ideas.

Tell me what

For example, some people have

said, 'Computers will improve education.'

What do you think?"

Stu¬

dents were asked to respond to each of 21 statements and their responses
were noted.

In a third, students were asked to mark responses to two

semantic differential questions.
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After studying student responses to these three types of questions,
findings were clustered in the categories of feelings about microcom¬
puter use, microcomputers and education, learning about microcomputers,
personal consequences of microcomputer use, expectations about future
microcomputer use, and the powers of computers.

For each question or

statement, all student responses and comments were grouped.
of responses was studied separately.
tabulated.

Each group

In some cases, responses were

Once again, researcher impressions and observations were

woven into this data and a description of student attitudes on each
topic was compiled, supported by representative quotations.
In the category of feelings about microcomputer use, responses to
questions provided a description of student feelings about current
microcomputer use and future school microcomputer use.

Descriptions of

student feelings about "self as microcomputer user" and about
"microcomputers" were drawn from the semantic differential questions
they had answered.

A simplified group profile analysis was conducted

to determine whether the data gathered in this fashion confirmed or
conflicted with interview data.

First, student responses were tabu¬

lated for the two concepts of self and microcomputers.

Then, to be

able to scan the gross outlines of the profile of responses for the
group, the outer two undefined scale positions on each end of the scale
were collapsed.

This yielded a total number of responses which were,

for example, happy or sad regardless of how strongly the respondents
had indicated they felt.

The middle scale position was preserved as

representing the number of respondents who were undecided.

For each of

the two concepts, a table was then created by ordering the adjective
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pairs according to the frequency with which they were chosen.

Indi¬

vidual profiles were checked against the group profile to obtain fur¬
ther information.

Responses on these semantic differential questions

were highly congruent with data gathered through other interview
questions.
Finally, after analysis of data on the teacher's attitudes, as
described later, these attitudes were compared to student attitudes.
A description of the relationship between these was then cornpi led.
The Context
Most of the data used in describing the context of these students
was drawn from the principal and teacher interviews and the formal and
informal observations of the researcher.

Data analysis is described

below for each area of findings.
The community and the school district.

Some demographic data was

drawn from an atlas in preparation for interviews with the principal
(Arrow Street Map At1as--Western Massachusetts, 1983).

This data and

notes on the appropriate portions of the interviews with the principal
and the teacher were studied and descriptions of the community and the
school district were compiled.
The building.

Notes and sketches from formal observations of the

exterior and interior of the building and the classroom were studied and
a description of each was compiled.

These descriptions were then taken

to the site and checked against another round of observation for
accuracy and completeness.
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The educational program.

Notes on the appropriate portions of the

principal and teacher interviews were studied and a brief description
was compiled.

Details of this were checked informally throughout stu¬

dent interviews and in informal conversations with the other teachers
in the building.
The principal.

Notes on the appropriate portions of the principal

interviews were studied and a brief description of the principal's back¬
ground, role in microcomputer use, and attitudes toward microcomputer
use was compiled.

Details of this description were checked against

subsequent interviews and informal conversations with others throughout
the study.
The teacher.

As was true with data about the principal, notes on

the appropriate portions of the teacher interviews were studied and a
description of the teacher's background, role in microcomputer use,
and attitudes toward microcomputer use was compiled.

Details of this

description were checked in subsequent informal conversations with the
teacher and others throughout the study.

CHAPTER

IV

FINDINGS

The purpose of this study was to conduct a qualitative exploration
of the attitudes of one fifth grade class toward microcomputer use in
order to create a detailed description permitting an understanding of
many aspects of these attitudes.
description.

This chapter contains that detailed

It begins by describing the context in which these stu¬

dents operate including the community, the school district, the build¬
ing, the educational program, the principal, and the teacher.

It then

describes the students including some background information, their
microcomputer experience, and their attitudes toward microcomputer use.
The Context
In order to understand the students and their attitudes, it is use¬
ful to have information about the context in which they operate.

This

section describes the community, the school district, the building, the
educational program, the principal, and the teacher.

The Community
The community is a small town which was settled early in the
colonial era of this country.

It contains working farms and many early

homes interspersed with more recent ones in the area of the original
town common.

It also contains several busy state highways and, at one

end of town, a built-up business area with numerous stores, fast food
restaurants, gas stations, etc.
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Statistics on the town (Arrow, 1983) indicate that the population
is about 4,000 and has increased about ten percent in the past ten
years.

They also indicate that it is in the top ten percent in per

capita income for the half of the state in which it is located.

Many

of the six towns that have a higher per capita income are well known as
wealthy residential areas.

Here the high per capita income is achieved

more through the almost complete absence of lower income individuals.
Even those who know the area well are surprised to hear that statis¬
tically it ranks so much higher in per capita income than surrounding
towns, several of which have highly visible affluent neighborhoods off¬
set statistically by less visible low-income housing elsewhere in
town.
Several residents confirmed the picture indicated by these figures,
describing the community as primarily middle- and upper-middle-class
with virtually no one receiving public assistance and no subsidized
housing.

They indicate that until about ten years ago, farming domi¬

nated, but since that time the town has become increasingly a bedroom
community for professionals employed in nearby larger towns.

The School District
The school district serves the entire town with three school build¬
ings located near the original town center.
dents in total.

There are about 650 stu¬

One older building serves the approximately 200 stu¬

dents in kindergarten through fourth grade.

A second (the site of this

study) houses the approximately 100 students each year in grades five
and six.

One elementary principal oversees these two buildings.

A

77

modern high school serves the remaining 350-or-so students in grades
seven through twelve.
In the past ten years, the district has seen a slightly declining
school population but now has stabilized.

Statistics (Arrow, 1983)

indicate that compared to other towns in its half of the state, the
per pupil expenditure of the town is about in the middle.

The princi¬

pal reports that the community has been fairly supportive of education
expenditures and that next year's school budget will be about $1.25
million.
The Classroom
The classroom houses the homeroom of the students interviewed and
is the setting for most of their computer work.

Throughout the period

of interviewing, both the arrangement of the room and the many wall
displays remained fairly constant.
The room occupies the southeast corner of the top floor of the
school.

It is almost square with high ceilings, three east windows,

and two south windows.

The windows are very large but are completely

covered by shades, black for the arched top half of each and beige
for the lower half.

(The teacher reports that this is to cut glare on

the computer screens.)

Fluorescent tubes on the ceiling light the

room.
The room has a high rounded ceiling covered with acoustical tile,
light blue walls, wooden wainscoating at the base of three walls, and
wooden floors.

Six rows of three inch heat pipes on the outside walls

represent an attempt to cope with heating a building of this era.
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The room has two doors to the hallway on the north wall with a
closet door between them.

A door to a study-hall classroom is at the

far end of the west hall.
The central floor space as seen from the hall doors contains first
the teacher's desk with its back to the hallway, then two banks of stu¬
dent desks running east-west, each with six facing six.

Across the

far end of the central floor space is a row of freestanding bookcases
including storage for microcomputer software tapes and other curriculum
kits and books.

Arranged around the room against the walls are stands

holding six computers and a printer.
The most striking thing about the classroom is the array of dis¬
plays.

The walls hold seven bulletin boards and three panels of

chalkboard.

There is also a freestanding three-panel bulletin board

and a freestanding one-panel chalkboard.

In addition, some of the

plaster wall space, four upper window shades, and three lower shades
are all used to post things.

The information within several of the dis¬

plays changed daily or weekly or was cumulative, but most displays
remained constant.

This section describes the displays posted in the

room:
(1) Class pictures of the homeroom teachers' students
since 1975 plus some other pictures of students and
the classroom.
(2) A list of students who have received merit slips
for success at microcomputer math games and a list
of the items which can be obtained with merit
slips, e.g.,
stickers.1
bookcover.2
magic markers.3
rub-on letters . 4

merit
merit
merit
merit

slip
slips
slips
slips
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(3) Sign-up sheets for each of six computers for time
slots during recess and after school. The charts
are computer printed and covered with clear plas¬
tic. Students sign up in black crayon and sheets
are rubbed off at the end of each week.
(4) Student mailboxes hung on the wall with the front
of each decorated by its owner.
(5) A basketball poster with a schedule and photos
of the high school team in action.
(6) Upper and lower case letters of the alphabet in
recommended penmanship.
(7) Four prints of computer-generated color abstracts.
(8) An illustration of a computer keyboard.
(9) Student math projects including charts, graphs,
and scale drawings.
(10) The Hall of Fame with all-time high student
scores for each of seventeen computer games, e.g.,
Space Wars, Fast Facts, Times and Shoot, and
Super Division.
(11) A student-made flow chart (which takes up a whole
door) of the process of getting up and getting
ready for school.
(12) Five areas each with a different set of computer
commands posted on individual papers, e.g.,
SAVE, PRINT, LIST, IF THEN, GO TO, LOAD, RUN,
FOR NEXT.
(13) Six charts, each with a simple five to ten com¬
mand program.
(14) Pictures of animals and a big sign, "Please do
not feed the PETS" (meaning don't put anything in
the computers).
(15) Architectural models and drawings of houses.
(16) Three panels devoted to an attractive weather
station with a map, four charts, a daily fore¬
cast, some information about the Beaufort Scale,
etc. All but the last are clear plastic over
print and are crayoned and erased regularly.
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(17) A calendar bulletin board replaced monthly and
updated daily. For example, the February board
featured a Valentine theme on a red background.
Each day the date and day are posted along with the
special activity of the day (music, art, etc.).
This section contains a list of classroom jobs, a
poem of the month (February's is Dreams by Langston
Hughes), notes, sayings, announcements, the cafe¬
teria menu, and, in this case, Valentine cards. At
other times, this board contained the joke of the
week, or the riddle of the day.
It is apparent in observing the room that the computer activity it
houses is well acknowledged.

Over half of the displays and much of the

equipment are geared to this activity.
The Educational Program
This section is not an attempt to offer a full-scale description
or analysis of the educational program.
whole study.

To do so would require another

It is designed only to offer sufficient information so

that the reader can have some understanding of the daily activities of
the students interviewed.
The building houses 90 to 100 students grouped into two fifth grade
homerooms and two sixth grade homerooms.

The staff housed in the build¬

ing include four teachers, one aide, the special education director for
the district, a secretary, and a part-time remedial teacher.

Special

art and music teachers come to the building on a regular schedule.

Stu¬

dents leave the building for gym and have lunch in the high school cafe¬
teria.

The principal serves all the elementary grades and is housed in

the building which contains kindergarten through fourth grade classes.
The fifth and sixth grade classes are departmentalized with stu¬
dents moving to each of the five classrooms in the building.

This plan
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was developed a few years ago to offer a good transition for students
who had been in self-contained classrooms for five years and who in
seventh grade will face 350 students in a large high school building,
all changing classes each period.

The plan was also deemed an effec¬

tive one because the four teachers working in the building have dis¬
tinct strengths in different and complementary curriculum areas.

One

had been a reading teacher and now teaches reading to all students.
Another had been chairman of a private school science department and
now teaches science and social studies in a classroom he has equipped
with over 25 cages and tanks of live creatures as well as various scale
models, maps, and other equipment.

A third had a strong interest in

language arts and now focuses on that area.

And, finally, the teacher

who was interviewed for this study had an interest in math and a back¬
ground in computers, and so took responsibility for the math program.
Fifth graders use a basic math textbook supplemented by an indi¬
vidualized math program for the advanced students.
Each student sees each of these teachers for one period every day.
In addition, each has a tutorial study hall for one period each day.
The aide in charge is in daily communication with each teacher about
areas in which a student needs help or about assignments which need to
be completed.
Another element of the educational program is the enrichment pro¬
gram.

Two afternoons each week, students participate in some special

activity ranging from macrame to computer programming.

Each student

makes a first, second and third choice and is assigned on a spaceavailable basis.

Each quarter new choices are made.

Faculty members
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offer activities based on their strengths and interests and on the
interests of the students.
The Principal
As mentioned above, one elementary principal is responsible for
two buildings and is housed in the lower grade building.

Some back¬

ground information, her influential role in microcomputer use in the
district, and her attitudes toward microcomputer use are described
below.
Background.
three years.

The elementary principal has held that position for

Prior to that she served as curriculum director for all

grades in the district.

She originally worked at the secondary level.

She feels that this enabled her to understand what elementary students
need to learn and experience in order to be prepared for junior high
school.

While she was curriculum director, she developed the plan for

departmentalization described above and believes she was hired as
principal because she had such a plan prepared.

She is particularly

articulate in relating each aspect of the educational program to longrange goals and to a philosophy of education.
Role in microcomputer use.

The principal was instrumental in

bringing microcomputers into the district.

In 1980, she worked with

another school district and the local intermediate education agency to
obtain a grant which provided three Commodore PET microcomputers for
grades five and six and inservice training for four district teachers.
She also arranged for another district fund to purchase two Apple com¬
puters for the high school.

In 1981, she used another state equipment
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grant to purchase three more PETS, two for the fifth and sixth grade
building, and one for the lower grades.

Federal and state money has

been much more limited in recent years but local support has been
strong.

In 1982, the school committee purchased an Apple for grades

five and six and this year they purchased three more computers for the
lower grades.

There are also now a total of 7 Apples at the high

school.
The principal states that she believes this support has come as a
result of success in microcomputer use to date.

Computers arrived in

the district at a time the school board had a primary concern for
mastery of basic skills.

As the math teacher had the interest and

skills to use the computers, a math program was designed which incorpo¬
rated the microcomputers to motivate drill and practice and improve
math proficiency.

The success of this attempt has been indicated by

improved math achievement in the district.
The computers are also used for the enrichment program and stu¬
dents sign up for free time use.

In addition, the equipment has been

used during the past several summers in a computer day camp for stu¬
dents offered in the district on a fee basis.
The principal would like to move eventually toward more program¬
ming and use of LOGO and simulations, as she believes that over time
these activities teach students skills in problem solving and critical
thinking.

Many uses are also possible in other subject areas.

For the

moment, however, she is reluctant to disturb the math program which has
been effective.

Yet with six computers in the building, she feels she

cannot really justify further expenditure for fewer than 100 students.
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In addition, the other staff members in the building are engaged in
other activities and have not chosen to become involved in computer
use.
The principal stated that her goals for student microcomputer use
in the school include:
(1) Computer 1 iteracy--all students should feel comforta¬
ble about computers and understand that they are
machines to be used by them.
(2) Basic skills in programming, for example, in LOGO
and BASIC.
(3) Additional opportunities for students to expand
their knowledge.
(4) Increased ability to evaluate educational programs
so students can become more responsible for their
own learning.
(5) Improvement in the curriculum in all areas.
Attitudes toward microcomputer use.
a microcomputer in her own work.

The principal does not yet use

She states that she looks forward to

finding time to begin mastering this skill and finds the idea exciting.
The principal offered two ideas about microcomputer use in schools.
One is that she believes that in an increasingly technological society,
teaching all students that computers are machines that they can control
may be the most important assistance we can offer to help future genera¬
tions retain their humanity.
A second is that she believes that computers came along at just the
right time to offer renewal to many educators.

Teachers have been fac¬

ing decreasing budgets, declining enrollments, burnout, national criti¬
cisms of the educational system, and sometimes votes of no confidence
from their own communities.

For some educators, computers have offered
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an area which is new, relevant, sought and appreciated by some parents,
and exciting both for themselves and for the students.
The Teacher
As mentioned above, one teacher is the homeroom teacher for all
the students interviewed, is the teacher most involved with computers,
teaches math to most of the students, teaches programming in the enrich¬
ment program, and supervises students' free time on the computers.

This

section describes his background, his role in regard to computers, and
his attitudes toward microcomputer use.
Background.

The teacher's first involvement with computers dates

to his service in the Navy.

During this time, he worked with the

National Weather Service using minicomputers in meteorological work.
After completing his Navy service, he attended a university,
majoring in elementary education.

He had a particular interest in math

and also took some undergraduate computer courses.

Since receiving his

degree, he has taken graduate computer courses in programming, BASIC,
and APL.
The teacher has taught for nine years at this school.
he taught all subjects in a self-contained classroom.

Originally,

Now that the

building is departmentalized, he has a fifth grade homeroom and teaches
math to most of the students in the building.
Role in microcomputer use.
use is pivito 1 in this school.

This teacher's role in microcomputer
All six computers in the school are

housed in his classroom and are under his care.

He has encouraged the

other teachers to become involved, but to date they have not been
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active in this area.

This teacher began to use computers in the class¬

room in 1980, but even before that he was teaching students about pro¬
gramming and flow-charting as an aid to logical thinking.

In 1980, he

was a participant in a state-funded project that involved him in choos¬
ing the computers to be purchased for the school and was offered a
summer inservice workshop to explore classroom applications.

He has

been using computers in the classroom since then in several ways.
The classroom now houses one Apple lie with a disc drive and color
monitor, and five Commodore PETS with black and white monitors, one with
a disc drive and four using cassettes.

The primary way the teacher uses

the computers is in teaching fifth and sixth grade math.

He has

designed a schedule for all students to use the computers at least once
a week for drill and practice in basic math skills.
55 or 60 programs they use during this time.

He has written all

In each one, a student

(or pair of students) must give a series of correct answers to addition,
subtraction, multiplication or division problems within a short period
of time.

If he succeeds, an arcade-type game appears.

If he gets a

high enough score on the game, he gets one or more merit points.
may be redeemed for school supplies.

These

When a student is scheduled to use

the computer during math period, the teacher offers a choice of three or
four games all of which address the skills the student is currently work¬
ing on.

This teacher sees all but one group of students for math.

The

teacher who teaches that group has also used these games with her stu¬
dents to some extent.
The teacher also maximizes use of the computers by permitting stu¬
dents to sign up for free time on the computers during recess or after
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school.

Students can sign up each week for two recess periods or one

recess and one after school session.
available to answer questions.

He supervises this time and is

During this time, students can use the

math games described above or any of a series of other games available
including some in language arts, social studies, etc.

They can also

write programs or use available software such as a self-teaching typing
program.
More recently, the teacher has begun to offer introductory com¬
puter programming as one option in the enrichment program.

Students

can choose to attend this or some other course.
In addition to this classroom work with fifth and sixth graders,
the teacher has taught students in grades five through twelve in a com¬
puter day camp which has operated in the district during the last three
summers.

This camp was originally started by a parent group.

It

involves two two-week sessions, each offering three hours per day in the
morning for beginners and in the afternoon for more advanced students.
Last year, the program enrolled about 50 students during the four weeks,
about half from this district and the remainder from surrounding com¬
munities .
The teacher has also taught computer skills to adults in recent
years.

He has taught a number of courses in introductory programming

in BASIC and LOGO to inservice teachers from schools throughout the
county for the local intermediate education agency.

He has also taught

introductory computer courses for the local community college extension
program.
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The teacher also uses the computers for some administrative pur¬
poses.

He records and analyzes test scores and grades for his classes

and provides students with updated printouts on a periodic basis.

He

uses another computer program to maintain library lending records.
The teacher also discussed ways a computer can be useful for
personal records.

For example, an individual can record and analyze

fuel usage and bills or keep track of home finances.
The teacher stated several goals for students in regard to micro¬
computers.

He hopes that all students will become familiar with com¬

puters and comfortable about using them.

The frequent required use in

math classes is designed to accomplish this goal.

He also hopes that

those who choose can have the opportunity to gain a further understand¬
ing of programming and other uses of computers.

The free time sign-up

system and the enrichment course are designed to accomplish this as
well as to assist those who have computers at home and want to work on
programming projects.

He stated that he has gotten positive feedback

from parents and consistent support from the school administration and
school board for this program.
The teacher also stated some personal goals regarding microcom¬
puters.

He wants to continue to learn more about computers.

And, he

would like to do more in the area of writing programs for other
teachers custom-designed for the curriculum and grade level they are
addressing.

He has done a little of this, such as a spelling program

for a teacher in the lower grade building, and has found it rewarding.
Attitudes toward microcomputer use.
enjoys microcomputer use very much.

The teacher states that he

The involvement he enjoys most is
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creating programs for use in the classroom or at home.

Most of this

work is done alone but he also enjoys teaching others to use micro¬
computers, including both his elementary students and adults.

His only

frustration in working with computers is that the more he learns, the
more he senses what he does not yet know.

He would enjoy using some

additional equipment such as a modem or a color printer, but feels that
the equipment he is using now is well suited to the things he wants to
do.
In responding to semantic differential questions about "how using
a computer makes you feel about yourself," the teacher was very posi¬
tive.

He indicated that using a microcomputer made him feel happy,

good, smart, comfortable, nice, relaxed, active, fast, strong, and
large, rather than sad, bad, dumb, uneasy, awful, nervous, still, slow,
weak, and smal1.

On the semantic differential question about "how you

feel about microcomputers," he was also positive.

He indicated he felt

microcomputers were exciting, 1ikeable, friendly, expensive, good,
patient, fast, familiar, correct, fair, near, strong, and bic[, rather
than boring, hateful, threatening, cheap, bad, impatient, slow, strange,
wrong, unfair, far, weak, or small.

He was undecided on the pairs

easy-hard, confusing-simple, and praising-criticizing.
The teacher stated that he believes that student interactions in
microcomputer use are positive ones.

He believes that computer use

evokes more interaction in a shorter period of time than other classroom
work, and that more collaboration is required, sometimes because a game
requires it and sometimes just because students are sharing a machine.
He believes that students working as partners complement each other and
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in offering mutual corrections, they are teaching each other both better
computer skills and the content matter of math, reading, etc.

He has

observed that students have a longer attention span in computer use than
in other classroom activities, and believes this is because they are
busier and are looking and moving constantly.
He has observed that many students would prefer to have the sole
use of a machine unless a game partner is required but even then does
not see students as involved in solitary or isolating activity to the
exclusion of social contact.
He has observed that student interest in microcomputer use seems
universal.

He sees little difference in amount of interest based on

student ability level, although type of use may vary from student to
student.

In comparing girls to boys, he sees no difference in interest

or ability between the two groups, although of course there are indi¬
vidual differences.

He also does not think that age is a factor in

interest, although he did state that students going from sixth grade
classes to the high school face a situation in which school computers
are not as available to them, and few teachers are involved while there
are many competing attractions offered.
computers less frequently.

Students in this situation use

He believes that if the availability and

teacher interest remained constant, student interest might also, but in
the current situation, it is hard to evaluate.
The teacher was asked to react to a series of statements as were
the students.

Student reactions appear in a later section.

ments and the teacher's reaction are given here:

The state¬

Computers will improve education:
we use them and how much."

"Yes, depending on how

If we have enough computers, we won't need teachers:
That|s farfetched. We need teachers to do the pro¬
gramming and to teach others how to use computers."
It is a waste of time to start teaching about computers
before high school: "No. A goal for elementary education
is to teach kids to think logically and sequentially and
computers help."
It is important for everyone to learn to use a computer"Yes."
Boys are better at using computers than girls:
are able. They do equally well."

"No, both

People who are good at math do better at using a computer:
'In using a computer, there is no difference. In program¬
ming, there is no question math helps."
Kids can learn about computers faster than grownups:
"They have the same abilities but some adults find com¬
puters threatening. If they're not intimidated, there
is no difference."
Computers are too complicated for the average person to
use: "No."
People get hooked on using computers and stop wanting to
spend time with other people: "This is true in some
cases, but my experience is that those who are hooked are
eager to share their experiences if the other person can
understand. They don't want to be held up if the other
person doesn't pay attention."
Most kids love computers and will spend as much time as
they are allowed using computers: "I wouldn't say most,
maybe not even half, but most seem interested."
Playing computer games makes people too competitive: "No,
we're competitive by design. On the computer, everybody
can compete, not just the few with athletic ability."
Using computers will make people less creative: "No,
more creative. There is a lot one can do with a com¬
puter that doesn't require art skill."
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Most kids think it's great to be able to rob a bank by
using a computer: "No, they know better. I have shared
stories with the students about people who get caught
in computer fraud."
If you don't know about computers, you won't be able to
get a job when you grow up: "No, but more and more jobs
will rely on them."
Computers are very smart: "No, they are just dumb
machinery. We must teach them anything they are going
to do."
Computers never make mistakes:
made wrong."

"No, unless they are

Computers can make decisions for us: "Yes, they can
and I don't care for that. I'd like to see us control
them."
Computers are getting control over our lives: "Yes and
no. They are in some cases such as billing and taxes
where computers seem to be allowed to make decisions
that humans would show some sympathy in. It behooves
us in education to try to turn this trend around."
Computers will take over the world someday: "No, only
if we let them. We created them and we've got to control
them. We have to always put people first."
Computers take away jobs:
they have created jobs."

"Yes, but by the same token

Computers will make rich people get richer and poor
people get poorer: "People who use them, either who work
with them or can afford them, tend to be richer and bet¬
ter educated, but computers are just another means to an
end. They can be used many ways."
A comparison of the attitudes of the teacher and the students is
discussed in a later section.
Student Background Information
In order to provide a clearer understanding of the feelings and
opinions of the students who were interviewed, some background
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information is provided.

All members of one homeroom class of fifth

graders were interviewed.

The group of 23 students includes 13 boys

and 10 girls.
language.

All are Caucasian and all speak English as their first

Students' surnames reflect a variety of ethnic derivations

with English and Eastern European names predominating.

The students

range in age from 10 years 2 months to 11 years 10 months.
The students represent a range of ability levels.

When asked to

rate each student, the teacher identified 7 students as above average,
13 as average, and 3 as below average.

When the students were asked

to describe themselves as students, their own ratings did not coincide.
Seventeen identified themselves as average and 6 as a little above
average.

Four of the 7 students the teacher rated as above average

and all 3 of those he rated as below described themselves as average.
This may reflect modesty on one hand and embarrassment on the other.
Three of the students the teacher rated as average described themselves
as a little above average.

They may indeed be only a little above

average, may have a different perception of themselves as students, or
may simply have wanted to make a good impression on the interviewer.
In general, student self-ratings of ability do not correspond to teacher
ratings.
As additional background information, students were asked about
their experience with typing and with electronic calculators.

When

asked whether they could type "with more than two fingers" 17 students
said "yes" and 6 said "no."

Those saying "yes" indicated varying

degrees of expertise and mentioned learning on manual or electric type¬
writers or computers at home or on computers at school.

A few have
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reached quite advanced levels on the computerized typing-teacher soft¬
ware at school.

Nineteen students have used some type of electronic

calculator ranging from a wristwatch one to a desktop one with a tape.
They have apparently received some type of caution on the subject
because 13 of the 19 volunteered that they do not use it for math home¬
work or use it only to check answers.
As described in an earlier chapter, the group has been a very
stable population.

Eighteen students have been in school here since

kindergarten or first grade and 1 more began school here in second
grade.

Two more joined the group in fourth grade and 2 more this year.

They all seem to know each other and all of the teachers very well.
The students are dressed in bright colors with most wearing pants
through the bitter cold weather.

They reveal interest in the current

fads of certain stickers, dolls, and rock groups, as well as more time¬
less interests ranging from birthday parties to the opposite sex.
seem cheerful, energetic, friendly, and willing to talk.

Most

A few are a

little shy with a stranger.
Student Microcomputer Experience
The students have had a variety of types and amounts of micro¬
computer experience.

These are described below including experiences

in school, those outside of school, and student self-rating of ability
at microcomputer use.
In-School Experience
The microcomputer equipment available in the school includes one
Apple lie with a disc drive, a color monitor, and a printer.

It also
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includes five Commodore PETs, one with a disc drive and the others with
cassettes.

This equipment is housed in the classroom which is the

homeroom of the students interviewed and the math classroom for most of
them.
On the whole, in-school computer use for this group began this year
and most of the students involved had had about one semester of computer
work when interviewed.

Nineteen of the 23 students used microcomputers

in school for the first time this year.

As indicated earlier, they had

been in a lower-grade building until this fall.
only one computer until this year.

That building housed

One student had worked with this

computer in second grade with a remedial teacher.

Another used this

computer last year in an advanced math class and had come to the fifth
and sixth grade building every other day to use the computers.

To best

understand student responses then, the reader should think of the stu¬
dents as having about one semester of microcomputer use.
During this year, students have had three possibilities for
in-school microcomputer use:

math class, free time during recess or

after school, and as one choice in the enrichment program.

These are

described below.
All students have used the computers in math class.

Sixteen of

the students have math with the teacher interviewed in this study.
remaining 7 have another teacher.

The

In both cases, however, students seem

to have about the same opportunity for use.

Each student is assigned

computer time for about 20 minutes approximately two or three times each
week, usually with a partner.

During this time, students are given a

choice of three to five learning games appropriate to the skill they are
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working on at the moment.

The games are created by the teacher inter¬

viewed and are designed to provide drill and practice in a given topic
such as subtraction, multiplication, or decimals.

Each game has a

clever title such as "Fast Facts," "Divide and Shoot," etc.
game, students are asked a series of rapid-fire problems.

In each
If they can

correctly answer the required number in the allotted time, an arcadetype game appears.

If they score well, they earn merit points.

Over

time they accumulate merit points and can trade them in on certain
prizes such as markers, book covers and stickers.

This frequent use

seems to have given students a familiarity and comfort with this par¬
ticular type of computer use and with the idea of using a computer.
All students have also at some time signed up for free time com¬
puter use.

The teacher has set up a schedule so that he is available

to supervise student computer use during the after-lunch recess and
after school.

Students may sign up on a first come, first served basis

for use of a particular computer (the Apple is most in demand) for two
recess periods or one recess and one after-school period each week.
Students may work alone or may invite a partner to join them.

Some

lengthen their recess period use by bringing a bag lunch and remaining
in the classroom instead of going to the cafeteria in the high school.
Students must have parental approval to stay after school.

During this

time, students may play the math games described above, play other
games in spelling or social studies, play a few arcade-type games which
are available, program, or use a self-teaching typing program.

Some

were observed typing letters to each other, although these were not
saved.

All students report that they sign up for free time at some
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times.

Some sign up for the maximum time every week.

In the winter

season when outdoor recess is cold and outdoor sports nonexistent,
there are fewer competing possibilities than in the fall and spring.
Some students report that they sign up all the time for awhile then
get tired of it and take time off.

Others occasionally sign up but

miss their time because they get involved in something else like feeding the animals in the science room.

Some students who are very inter¬

ested sign up less because they have a computer at home.

Some report

they would like to sign up more for after school time but cannot get
a ride home.

The teacher reports that in some past years the boys have

been a little more aggressive about signing up than the girls, but that
in this group the boys and girls seem to sign up about equally often.
In summary, all students sign up for free time use of the computers
some of the time, all like having this opportunity, and while amount
of use is somewhat affected by external factors, this system has sub¬
stantially increased the time each student spends using a microcomputer
and has somewhat increased the types of use.
Finally, a few of the students have used the computers during the
enrichment program which had just been implemented.

Computer program¬

ming is offered as one choice in the enrichment program.
meets two periods each week.

This program

Students make a choice of activities and

attend that group for a quarter of the year then switch to a new
activity.

The teacher who was interviewed offers this enrichment pro¬

gram activity.

He reports that so far the group has done a little sim¬

ple programming using a few commands in BASIC and LOGO.

Four students

report that they are participating in this activity and several others
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mentioned that it had been their first choice but was already full so
they will seek it in the future.

This activity has offered instruction

in another type of computer use, programming, but is at the introductory
stage and has involved only a small number of students so far.
Students were asked several questions about their overall experi¬
ences with microcomputers during activities to attempt to gain some
insight into their level of comfort and familiarity with the equipment.
All 23 students can load and operate the machines, 12 stated they knew
how to connect the computers, 3 said "sort of" or "some of the equip¬
ment," and 8 reported that they did not know how.

Nineteen of the 23

said the computers never break down while the remaining students said
"once in a while," "sometimes," "not often," and "only if you put stuff
in."

When asked where they go for help if they run into trouble while

using the computers, 21 indicated they sought help from the interviewed
teacher, with a few of these saying they might also approach the other
math teacher as an alternative, and 2 more stated they could figure out
problems alone or with their partners and did not need to seek help.
When asked if there were particular rules about using the computer, most
did not mention any but a few made practical statements such as "don't
slam them around," "don't run in the room," "don't eat or drink near the
machines," and "don't stick pencils or thumbtacks in the machines."
Overall, responses to these questions seem to indicate that students
feel comfortable and fairly familiar with the microcomputers, find them
extremely reliable mechanically, feel that help is close at hand if
needed, and feel there are few restrictions in using the machines other
than the practical considerations of not physically damaging them.
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In all, the students have been involved in computer use about four
or five times per week for 20 minute or longer periods for about a
semester.

They have done much drill and practice in math, some other

learning games, and a smattering of other things including learning a
little programming.

Some areas remain virtually untouched such as

creative writing, simulations, and programming to solve problems.

This

observation is offered not as an evaluation of the program, but because
the reader should be aware that the type of use students have experi¬
enced may have influenced the opinions and feelings described later in
this chapter.
Out-of-School Experience
Outside of school experience for some of these students included
having a computer at home, using a friend's computer, or attending com¬
puter summer camp.

Some also had siblings and parents involved.

These

experiences are described below.
Twelve students (or about half) reported that they have some type
of computer at home.

Four have Texas Instruments computers, 2 each

have Apples, VIC 201s, and Commodores, 1 has a Radio Shack computer,
and 1 has an Atari.

They range in elaborateness from an Apple lie with

disc drives and a color monitor, to a keyboard and computer hooked up
to a home television set with or without a cassette recorder.

Six of

these students got their computers this year (two were received for
Christmas a month or so before the interviews) and 4 got them last
year, 1 got one 2 years ago, and 1 got one 3 years ago.
students expect to get one soon.

Several more
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Six of the students report that they have used a computer outside
of school at a friend's home or a parent's office.

Both for those who

have computers at home and those who occasionally use one elsewhere,
use is described as some combination of playing games and doing a little
programming in BASIC or LOGO, although a few also mentioned graphics and
one student stated she owns a program which allows her to type in her
homework and check the spelling.
Two students reported that they had attended the summer computer
day camp described earlier.

One other reported she had taken some

beginning computer classes in LOGO and BASIC at a nearby school district
in recent months.

Only 5 students reported no out-of-school microcom¬

puter use.
Most of the students who owned computers reported that one or more
siblings also used the computer at home.

Five reported that younger

siblings were involved and interested in microcomputer use.
tioned older siblings who were involved.

Seven men¬

In 5 of these cases, an older

sibling was interested in computer use and sometimes worked with the
interviewed student or offered assistance with computer use.

In 2 other

cases, students mentioned 14-year-old sisters who were not interested,
although one said "She's sort of out of that fad of computers, but
she'll get back to them sooner or later."
Eight of the 12 students who have a computer at home report that
parents are involved in computer use.
the home computer for his work.

Three mentioned a father who uses

Four more stated one or both parents

use the computer for home finances, taxes, etc.

Three stated that their

parents are just learning to use the computer and did much the same
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things as the students.

In addition, 3 students who do not have com¬

puters at home mentioned parent involvement in computer use.

One uses

the computer at her father's office, another mentioned that her mother
is just beginning to use a computer at work, and a third stated that
her parents are getting a computer to help in managing their horse
farm.
In summary, most of these students have had some out-of-school
microcomputer experience.

About half have computers at home and, for

these students, most siblings and parents are involved in home use.
Another 6 students have used a computer elsewhere out of school.
have taken some out-of-school classes.

Three

As is true in school, use seems

to be mostly for games and a little beginning programming.

Only 5 have

no out-of-school computer experience.
Student Self-Rated Ability in Microcomputer Use
The students were asked to describe their abilities at using a
microcomputer.

Their responses do not offer much clear information.

Fifteen described themselves as average, 4 as a little better than
average, 2 as a little below average, and 2 said they did not know.
However, some students have used the computers mainly for math games
and they confused skill in computer use with high scores on math games.
Others who have attempted some programming described themselves as less
able because they are aware that they have much to learn in this area.
And others who seem to have the most extensive experience, comparing
themselves to the teacher, say they are average or less.

These facts,

combined with the lack of clarity when asked to rate their abilities as

102

students, indicated that their self-ratings are inconsistent at
best.

Student Attitudes Toward Microcomputer Use
Student attitudes were the primary focus of this study.

The

aspects of these attitudes identified in this exploration are feelings
about microcomputer use, microcomputers and education, learning about
microcomputers, personal consequences of microcomputer use, expecta¬
tions about future microcomputer use, and the powers of computers.

A

comparison of teacher and student attitudes is also discussed.
In each area discussed, all 23 of the students were asked each of
the questions.

This number serves as the base upon which responses are

reported.
Feelings About Microcomputer Use
One goal of the study was to describe students' feelings about
their own microcomputer use.

Overall, student feelings about microcom¬

puter use are strongly positive.

Sections below discuss student

reponses in the areas of feelings about current microcomputer use,
future school microcomputer use, self as microcomputer user, and micro¬
computers .
Current microcomputer use.

To learn feelings about current micro¬

computer use, students were interviewed about whether they liked to use
microcomputers, what they liked best to do with them, whether they suf¬
fered any frustration in microcomputer use, and whether they preferred
to work alone or with a partner.
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Students were asked whether they enjoyed using microcomputers.
All said "yes," or "I love it," or "It's great."
said they were fun.

When asked why, 11

Seven mentioned they enjoyed using the microcom¬

puters because of the games, and 8 mentioned they liked programming.
Six spoke of learning new things and 3 said they were interesting.
Their statements include:
It's an experience.

It helps you learn and it's fun.

It is interesting to learn to make the computer do what
you want.
It's neat how fast they come up with the answers I can't
get.
I like to program cause you can make your own games and
things.
I think they are just awesome cause you have the power-you can control it and can put anything you want in it.
Students were asked what they liked to do best with the microcom¬
puters.

Ten said they liked games best, an equal number said they

liked programming best, and the remaining 3 mentioned both games and
programming.

One of these also mentioned graphics and songs.

These

preferences basically reflect the students' experiences as described
earlier.

No other uses were mentioned.

Students were asked whether anything about using a microcomputer
frustrated them or made them feel impatient.
the experience frustrated them.

Nine said nothing about

None expressed any severe frustration,

but 6 mentioned that the time required to load programs into the com¬
puters from cassettes was long; 6 more said they hated to get syntax
error statements; 3 said they were impatient when they missed an answer
on a math game; and one experienced frustration because her home
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computer was not as advanced as the school one and she could not do all
she would like.

Overall, none found microcomputer use frustrating

enough to want to avoid it.
Students were also asked whether they preferred to work on the
microcomputers alone or with a partner and why.

Because of the limited

number of microcomputers, most students work with a partner during
classes.

During free time, they can choose to have a partner or to

work alone.

Eleven students stated they prefer to work alone, 8 prefer

a partner, 2 do not care, and 2 stated it depends on the partner.
Those who prefer to work alone made statements including:
With a partner, I have to take turns; can't really do what
I want.
Alone I get more time, don't have to switch, can play what¬
ever game I want.
I know all the answers and they get them wrong.
It's boring if you do all the work and they get to play
the game at the end.
Statements from those who prefer a partner include:
If you can get a partner, it makes you feel better to
have someone around to get ideas from.
If you don't understand, he can help or you can help him.
Lots of games you can only play with two.
When you are programming, you can share what you want to
do so it's more interesting.
When asked who they preferred to work with and why, 11 named one or
more people because they were good friends, 9 did not care who they
worked with, and 3 chose one or more people because those individuals
knew a lot about computers and could help.

Both good and poor students
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expressed each preference, as did both boys and girls.
In summary, students are positive about their current microcomputer
use.

They enjoy microcomputer use, like best the things they have done

which are games and programming, and do not feel strong frustration
about using microcomputers.

Some prefer to work alone so they do not

have to share time or compromise about topics.

Others prefer to have a

partner because they can help each other.
Future school microcomputer use.

Students were asked about their

feelings about future microcomputer use in school including the amount
of use, the type of equipment, and the type of use.

They were asked

whether in school in the future they would like to use microcomputers
more, the same amount, or less.

Eighteen students want to use them

more and 4 want to use them the same amount, with several of these 4
commenting that they use them a lot now.

One student said she would

like to spend less time using computers.

However, the same student

reports that she chooses to sign up for free time and is working on a
program about different punctuation marks.

On the whole, responses

once again were very positive toward microcomputer use.
Students were asked whether they would like to use the same equip¬
ment or different equipment.

On the whole, responses indicated that

students were satisfied with the equipment they have and unfamiliar
but curious about alternatives.

Eleven wanted the same equipment.

Some

of these wanted to be able to continue to use what they had learned
about this equipment, some just liked the equipment they were using, and
some wanted to learn to use the printer they have.

Eleven wanted to use

other equipment, but the sense was that they wanted to try additional
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things rather than abandon what they had for some alternative.

Only a

few mentioned a specific, for example an Adam Home Computer or a
Franklin, and none of those had tried the item mentioned.

On the whole,

while some students prefer the Apple to the PETs and like the disc
drives better than the cassette players, they are basically satisfied
with the equipment they have and too unfamiliar with alternatives to
make any real comparison.
Students were asked whether in school in the future they would
like to continue to use microcomputers in the same ways or use them in
different ways.

Once again, their responses reflect their experience.

Most liked what they had done but wanted to learn more about what they
had been doing and also learn different ways of using the computers.
Some mentioned programming or more programming.
games.

A few mentioned new

Quite a few wanted to learn different things but did not know

what they might be.

Only one student who has obviously had more

exposure said, "I'd like to extend my BASIC and LOGO and learn PASCAL
and machine assembly."
In summary, student preferences about school microcomputer use
are positive toward microcomputer use and reflective of their experi¬
ences.

Most would like to use computers more in the future.

They would

like to continue using the same equipment and would like to try other
equipment, although on the whole they do not know what that new equip¬
ment might be.

They like the things they are doing but would also like

to try other ways of using the microcomputers, although once again few
had any ideas about what other ways there might be.
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Self as microcomputer user.

As another avenue to understanding

student feelings about microcomputers, students were asked to complete
semantic differential questions on two concepts.

The first of these

was, "How does using a microcomputer make you feel about yourself?"
Students were asked to respond to this question by marking 10 pairs of
polar adjectives.

Their responses appear in Table 1.

As described in

the procedures, the table was created by ordering the adjective pairs
according to the frequency with which they were chosen.

For example,

the greatest frequency of choice for any adjective to describe the con¬
cept was 20 for happy.
table.

Thus the pair happy-sad appears first on the

The second greatest frequency was 18 for good, thus the pair

good-bad was placed next.

The resulting table revealed that student

responses were overwhelmingly positive.

They also revealed that as

the frequency of positive responses declined, the frequency of
undecided responses increased in almost the same order, indicating
that students who were not positive were usually undecided rather than
negative.
In each case, more than two-thirds of the group reported that
microcomputer use made them feel happy, good, smart, comfortable, nice,
relaxed, and active.

None felt sad, bad, dumb, uneasy, or awful.

felt nervous and 3 felt still.

One

On the remaining three pairs, many more

were undecided but of those choosing, responses were still more posi¬
tive than negative.

Nine of 23 indicated microcomputer use made them

feel fast while 2 felt slow, 6 felt strong while none felt weak, and
4 felt large while 1 felt small.

The largest group of responses on the

negative side are the 3 individuals who state that microcomputer use
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TABLE 1
STUDENT RESPONSES TO SEMANTIC DIFFERENTIAL QUESTION,
"HOW DOES USING A MICROCOMPUTER MAKE YOU FEEL
ABOUT YOURSELF?"

Number
Choosing This
Response

Number
Choosing This
Response

Number
Undecided

20

Happy

0

Sad

3

18

Good

0

Bad

5

18

Smart

0

Dumb

5

17

Comfortable

0

Uneasy

6

16

Nice

0

Awful

6

16

Relaxed

1

Nervous

6

16

Active

3

Sti 11

4

9

Fast

2

Slow

11

6

Strong

0

Weak

17

4

Large

1

Small

18
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makes them feel still.

Some might argue that still is not a negative

at all in the sense that bad or dumb is.

However, responses of active

outnumbered sti11 greatly in any case.
In addition to being positive as a group, responses were checked
individually to determine whether the negative responses represented a
profile of one or more individuals who felt strongly negative.
proved not the case.

This

For example, the person who indicated that

microcomputer use made him feel nervous did not report feeling still,
slow, or smal 1; the person who felt small did not feel slow, still,
or nervous; and the 3 people who felt still did not feel nervous, slow,
or small.

In other words, the 7 negative responses (counting still as

negative) were all single negative responses from 7 different indi¬
viduals.

They may represent individual quirks of opinion or even

accidental slips of the pencil, but they do not represent an individual
or subgroup of individuals who find that microcomputer use makes them
experience negative feelings about themselves.

In addition, both the

group of 7 who offered a negative response and those who were undecided
on any pair include a mix of boys and girls and of good and poor stu¬
dents .
In summary, using another approach to tapping student attitudes,
a semantic differential question showed that the students are strongly
positive in their feelings about themselves as microcomputer users.
Microcomputers.

Students were asked to respond to a second seman¬

tic differential question," How do you feel about microcomputers?
marking 16 pairs of adjectives.

by

Their responses appear in Table 2.

This table was created in the same way as the previous one.

Student

no

TABLE 2
STUDENT RESPONSES TO SEMANTIC DIFFERENTIAL QUESTION,
"HOW DO YOU FEEL ABOUT MICROCOMPUTERS?"

Number
Choosing This
Response

Choosing This
Response

Number
Undecided

22

Exciting

0

Boring

1

20

Likeable

1

Hateful

2

19

Friendly

0

Threatening

4

19

Expensive

1

Cheap

3

18

Good

0

Bad

5

17

Patient

2

Impatient

4

16

Fast

1

Slow

6

16

Familiar

2

Strange

5

15

Correct

1

Wrong

7

15

Fai r

2

Unfair

6

13

Near

1

Far

9

11

Easy

3

Hard

9

8

Confusing

7

Simple

8

7

Praising

2

Criticizing

13

6

Strong

2

Weak

15

6

Big

3

Small

14
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responses were once again positive.

Twenty-two of 23 felt microcom¬

puters were exciting and 20 of 23 felt they were likeable.

More than

two-thirds found them friendly, expensive, good, patient, fast, and
familiar.

Over half felt them correct, fair, near, and easy.

found them praising and 6 found them strong and big.

Seven

In contrast, none

found them boring, threatening, or bad; one response was indicated for
each of the adjectives hateful, cheap, slow, wrong, and far; two
responses were indicated for each of the adjectives impatient, strange,
unfair, criticizing, and weak; and 3 responses were indicated for hard
and for smal1.

The closest to evenly divided responses was to the

choice of confusing or simple.

Eight felt computers were confusing,

3 were undecided, and 7 felt they were simple.
It should be noted that the pairs of terms expensive and cheap,
and bi£ and small were not clearly positive or negative in the sense
that good and bad are.

However, despite the fact that most of the stu¬

dents feel that microcomputers are expensive and more chose big than
small and the group is divided on the issue of whether they are
confusing or simple, on all other pairs, the larger number choosing a
response chose a positive one.
It is interesting to note that Williams, Coulombe, and Lievrouw
(1983), in their study of children's attitudes toward small computers,
had similar findings:
For the scales with a strong evaluative connotation (goodbad), the children generally indicated quite favorable
attitudes toward computing. There were, however, several
interesting variations on other scales. On the average,
children did not tend to rate computers as small, nor
did they consider them particularly "inexpensive, as
might be expected from adult responses. This might
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indicate that children indeed see these computers relative
to their own experience (or more properly, lack of experi¬
ence) with larger computers. In practical terms, they are
not as likely to be impressed with the breakthroughs in
price and size that have marked the emergence of the home
computer.
Children also do not seem to see small computers as par¬
ticularly "hard" or "easy"; nor do they regard them as
either "simple" or "complicated" (pp. 4-5).
Once again, negative responses were checked to determine whether
they represented one or more individuals who felt consistently negative
about microcomputers.

This proved not the case once again.

For exam¬

ple, the group of 8 who felt microcomputers were confusing did not
include the person who felt them hateful, the one who felt them wrong,
the 2 who felt them strange, or the 2 who felt them unfair.

It also

included only some of those who felt microcomputers were hard,
impatient, or criticizing.

In another example, the person who felt

microcomputers were hateful was one who felt them unfair, but she also
felt they were exciting, friendly, good, patient, near, and big_; hardly
a negative opinion overall.
In addition, both the students who offered negative responses and
those who were undecided on some adjective pairs included a mix of boys
and girls, and of good and poor students, as was true on the previous
question.
In summary, while not every statement expressed was positive, the
overwhelming majority were.

These students are very positive in their

feelings about microcomputers.
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Microcomputers and Education
These 23 students have clear opinions about some aspects of micro¬
computers and education.

They were interviewed about why their school

has microcomputers, whether their teacher, principal, and parents think
it is important for them to learn about microcomputers, whether micro¬
computers will improve education, and whether they will replace teach¬
ers.

Their beliefs are described in the following sections.
Why does the school have microcomputers?

Responses show that most

students believe the microcomputers are there to help them learn and to
prepare them for some aspect of the future.

Ten of the 23 students

indicated it was to help them with their immediate education, saying
things such as:
To have kids learn more.
To help us get a better education.
So kids can learn more about computers and how to work with
them.
To kind of try to make math learning fun.
Five students indicated the computers were to help them when they
reached college or a job, saying things such as:
So kids can learn, cause in colleges if you don't have
computer skills they won't let you in.
So when you get into college or you get a job you aren't
struggling.
To help us because (without this) if we ever came up to a
computer on a job we wouldn't know what it was or what to
do with it.
Five others have a vision of a computer-oriented future world and
believe the school is trying to prepare them for that.

Their statements
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include:
So we can learn about computers because Mr.
(the
teacher) said in the future most things will probably be
operated by computers.
_(the teacher) wants to get kids advanced in
computers because some kids and grownups have computer¬
phobia and are afraid of computers and eventually almost
everything will be computerized.
In the future, we'll probably have more computers doing
things and they want us to learn at this age how to handle
them.
So if computers take over the world, when kids get older
they'll be able to use them.
Finally, 2 students stated they believed the school got the microcom¬
puter equipment because of the teacher's ability in the area and one
said he did not know why.
Do your teachers, principal and parents think it is important for
you to learn about microcomputers?

Despite the fact that most of the

students were able to state a clear purpose for the school having the
microcomputer equipment, many were unsure of the attitudes of the adults
around them.

Although the teacher and principal have both stated to the

researcher that they think it is very important for students to learn
about microcomputers, this message has not reached all the students.
When asked whether the teacher thinks it is important for them to learn
about microcomputers, only 14 were clear that the answer was yes.

Six

more said, "I think so" or "I guess so but I never really asked,"
and the remaining 3 said they did not know.
It was clear to even fewer students whether the principal thinks
it is important for them to learn about computers.
she believed it important.

Only 6 were sure

Eight more thought so, some because they
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believed that the fact that the school had computers must mean she
supports the idea.
saying,

Eight said they did not know, with one of these

She really doesn't do anything with computers that I know of."

And one said no.
Students were also asked whether their parents think it is impor¬
tant for them to learn about computers.

Fourteen said yes with several

mentioning they would need it for college.
not know, and 1 said "no."

Two said "kind of," 6 did

Of course, it is possible that parental

attitudes vary but several students whose parents had purchased a home
computer said they did not know if their parents considered it important
and one who has a home computer said his parents did not think it impor¬
tant.

Likewise, of the 10 students who reported that a parent or

parents used a computer at work or at home or were learning to use one,
3 did not know if their parents thought it important that they learn and
one thought his parents did not find it important.

Of course, it is

possible for a parent to purchase a home computer or use one for work
without believing it is important for students to learn about it, but
the overall impression is that in many cases students just are not
clear about what the adults around them think.
Will microcomputers improve education?

Most of the students

believe that microcomputers will improve education, although their ideas
of how computers can help seem limited to the type of math drill and
practice they have experienced.

For example, students said:

Yes, you can learn on computers.
or something you can learn from.

You can buy a math game

Yes, I got a D on a measurement thing then did a measure¬
ment game on ‘"Let's Make A Deal" and now I'm really good.
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Yes, if you're stuck on paper you can skip it, but a com¬
puter will force you to work it out.
A few students were not sure how computers would improve education and
pointed out that, "Computers aren't your whole life.

Last year we

didn't have one and we learned a lot."
Will microcomputers replace teachers?

Students were clear in

their opinion that this could never happen, and their dismay at the
idea should be heartwarming to teachers, although some students found
the idea highly amusing.

Students said:

No! You can be a friend with a teacher!
you a lot better than a computer.

A teacher can help

No. I'd rather have both but if I had to choose, I'd pick
teachers because what if a kid came in and didn't know how
to use a computer.
No. Computers can just say you're wrong, they can't
explain the problem to you.
You can learn on a computer but somebody has to program it
for the program to teach you to learn.
You would always need teachers to show you how to do stuff.
You'll need teachers to help you use computers and teach
you things computers can't.
One student did point out that there are computers in existence which go
beyond what they have in this classroom and can teach in different ways.

Learning About Micrcomputers
Students were interviewed about whether they thought all students
their age should learn about microcomputers, about whether everyone
should learn about microcomputers, what types of people they thought
were most interested in microcomputers, and who they thought was best at
using microcomputers.

Their responses are described below.
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Should all ^students learn about microcomputers?

Almost all of this

group think that all students their age should learn about computers
with the remaining few conceding that maybe students should not have to
if they do not want to, but that it would help them.

Reasons given are

similar to those they gave for why this school has microcomputers.

They

include concerns for a better education, and preparation for college, a
job, and a computer-oriented future world.

A few also said all students

should learn about computers because they are fun.
Most of this group also believe it is important to learn to pro¬
gram for oneself as well as to use existing programs.

Only 2 think it

is not important to learn to program.
Although positive about the value of learning microcomputer use
and programming, the group was unanimous in believing that even if a
student can use a calculator or computer he should still learn to do
math problems on his own.

They cautioned against dependency because,

"you might not always have a computer there."
When asked whether it is a waste of time to start teaching about
computers before high school, the students offered a unanimous no.
They indicated that it is an advantage to start early and that they
will be prepared for more advanced computer learning in high school.
Should everyone learn about microcomputers?

While most students

were ready to say that all students their age should learn about com¬
puters, their views were more mixed about extending this to everyone.
Ten students said it was important for everyone, with statements like:
Yes, cause it's fun to do and you can get a better job.
Yes, it's part of our lives.

It's like brushing your teeth.
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Four more students gave versions of the statement:
It would be better for them, I think, but if they don't want
to they don't have to.
And 9 did not think it was important for everyone, offerings statements
like:
Not everyone has to because some jobs don't deal with com¬
puters, like a farmer.
Not really. You don't need a computer to play sports like
football or soccer.
They don't have to.
learn just as much.

They can just go to a library and

It seemed to the researcher as if one group are committed enough to com¬
puters to prescribe them for everyone.

The other group, thinking of

adults currently operating successfully in the world without this knowl¬
edge, had trouble saying they all needed to learn about computers,
especially since for many students their understanding of computer
applications is limited to their own experience with math games, etc.
Who is most interested in microcomputers?

With few exceptions,

these students believe that interest in microcomputer use is universal
for students their age.

When asked whether good, average, or poor stu¬

dents are most interested, all of this group said that students of dif¬
ferent abilities are equally interested, with one observing that, "Some
poor students are good on the computer but not on paper and vice
versa."
When asked whether boys or girls are more interested, all but 2
said it was the same for both.

Two boys said they thought boys were

more interested, with one of these stating that his older sister was not
interested at all.

119

When asked whether younger or older students were more interested,
15 said it was the same for all ages and 8 indicated that students
their own age are most interested.

It should be noted that these

opinions closely reflect their experiences.

In this situation, good,

average, and poor students use computers the same amount, and boys and
girls use them the same amount, but only students their age (fifth and
sixth grade) have extensive use of the computers in this district.
Their opinions may or may not have been shaped by these factors.
Who is best at using microcomputers?

Most of the students seem

to think that one group of students is not inherently more able at com¬
puter use than another.

Students were asked whether boys are better at

computer use than girls.

All but 1 was sure there was no difference,

with 1 girl saying, "No, it's a lie!" and 1 boy saying, "Not at all.
Boys and girls are just the same."

Only 1 boy, the least able student

in the class, said, "Yes, because boys know more."
When asked whether people who are good at math do better at using
a computer, opinions were a little clouded by the fact that for these
students the primary use of the computers is math.

Twelve, or about

half the group, were sure that math ability made no difference in com¬
puter use.

Three said it was true, sometimes or on some programs, with

one saying, "In some ways, but even someone who's not good at math might
be a whiz at computers."

The remaining 8 said things like:

Yes, probably, because it mostly deals with math.
Yes, cause the games are math games.
It seemed hard for students to separate the relationship between math
ability and computer ability from the daily experience that students who
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knew lots of math facts got more merit points.
Students were asked whether they think kids can learn about com¬
puters faster than grownups.
sons.

Eighteen said "yes" for a variety of rea¬

Some seemed to be reflecting their experience that kids are

learning faster than adults rather than stating a belief that kids are
more able.

For example:

If grownups have jobs, they wouldn't have time to learn.
Since grownups have already been through school and college
and computers are now in schools, we're learning and
grownups aren't.
Yes, because kids are learning in schools.
Maybe if they had the background we have they would learn
too.
Some really do believe that kids are better learners, however, saying:
Yes, because kids are really active and they want to learn
and they aren't scared of computers.
Yes, kids don't have a lot in their heads already but
grownups do.
True. Young people can take in more and they don't forget
as easy.
True. You can learn faster when you're younger.
are not very patient in things like that.

Grownups

Four more students said they did not know, or it depended upon the per¬
son, and 1 said that it is not true.
Although responses to the previous question varied, when students
were asked to react to the statement, "Computers are too complicated for
the average person to learn to use," they responded with a unanimous
"no."

Their statements included:
No, I'm an average person and I've learned.
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Not true!
learn.

If they had someone to help them, they could

No, I thought it was complicated at first but it's easy as
pie now.
No, some computers are complicated but not most.
Apparently their experience has led them to believe that almost
anyone can learn to use a computer.
Personal Consequences of Microcomputer Use
Students were interviewed about their opinions on the validity of
concerns that people might spend too much time on computers, and that
they might become too competitive, less creative, or less ethical
because of computer use.

Their responses follow.

Will people spend too much time on microcomputers?
asked to react to two statements in this area.

Students were

The first was, "Most

kids love computers and will spend as much time as they are allowed
using computers."

To this, 19 students agreed saying things like:

Yes. Kids stand in line just to get the computer and the
line goes out of the room into the hall.
True. Once I start with the computer I don't really want
to stop.
Four disagreed, with one saying, "No.

I'd get sick of it."

One should

remember in considering these responses that computer time is still a
limited quantity in this school and therefore most students never get
as much time as they would like unless they own a home computer.
The second statement was, "People get hooked on using computers
and stop wanting to spend time with other people."
thought this was somewhat true saying:

Four students
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If you're making a program, you can get involved in it and
you just keep going for hours and hours.
Yes. It happened with my friend Heather,
else for days. She still does sometimes.

She did nothing

Twelve more students thought such a thing could happen, however, they
did not know of anyone it had happened to.
think such a thing could happen for long.

The remaining 7 did not
They said:

No. I m hooked but I always go out and play soccer and
baseball with my friends. I like to be alone and with the
computer I'm in a world of my own, but I can do the same
with a good friend.
At first when I got a computer I wanted to use it all the
time, but when we had a long school vacation I got sick
of it.
No. For instance, I love computers but I go out and play
everyday and I do more on paper than on computers.
Not true! I don't waste my computer, but I do lots of
other things like go outside and slide.
No. The computer doesn't tell a person what to do and a
person will turn it off sometimes.
Overall, they seemed to acknowledge the appeal of computers, and
even the possibility of overinvolvement, but no one really knew of
cases of "computer addiction," and their own periods of heavy involve¬
ment seem temporary and self-curing.
Will people get too competitive?

Students were asked to react to

the statement, "Playing computer games makes people too competitive."
Their responses were mixed.

Twelve, or about half the group, thought

the statement untrue, offering comments such as:
That's hard to believe. I play all the time but it doesn't
affect your viewpoint against a human.
I don't think that—it's just a game and just for fun.
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No. It's just like any kind of game or sport like footbal 1 .
Five students thought this statement was sometimes true.

They said:

Yes, probably sometimes the games do make you more com¬
petitive.
In one way it can because if you're going to play a lot
it can make you want to win all the time.
It's true with my brother, but I don't know about other
people.
Five more agreed with the statement, saying:
Yes. If you want to win all the games, it can go into
your whole life and you'll want to win all the time.
Yes. If you're playing against a friend, it can cause
an argument.
The remaining 2 students said they did not know.
Will people be less creative?

Students were asked to react to the

statement, "Using computers will make people less creative."

Twenty dis¬

agreed, most because they saw the computer as a tool for creating and a
stimulus for ideas.

Their comments included:

People are more creative than computers and computers
won't make them less so.
You can use the computer to be more creative.
Not true. People can still get ideas from computers and
they can still think up their own ideas for programming.
Not at all. Using a computer makes you more creative
because making games and pictures takes a lot of crea¬
tivity.
A few students associated creativity only with art.

They did not

think computer use would detract from artistic creativity but did not
seem to see it as part of creativity either.

Their comments included:
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Using a computer might dim their ability to use their
hands but I don't think so because I use a computer all
the time and I'm fairly creative.
No. I know a lot of people who are creative and they
still use a computer.
No. You can use a computer and still be creative.
creative with clay and calligraphy.

I'm

The 3 remaining students thought computer use might make people less
artistically creative.

They said:

In a way it can. If people are always spending time with
the computers, they won't do crocheting and stuff they
used to do.
Yes. They'll be thinking about what they want to do on
the computer and they won't be thinking about what they
should do in art.
It might.

People could get too hooked on computers.

Clearly, their view is that creativity and computers compete.
Will people be less ethical?
which relates to this question.

Students were asked for one response
They were asked to react to the state¬

ment, "Most kids think it's great to be able to rob a bank by using a
computer."

Although many were amused by the idea, they were unanimous

in saying that they did not think most kids believed that, and that they
would never do such a thing themselves because it is not right and/or
you would get in trouble.
No.

They said:

It's not the right thing to do

I don't think it's very good.
I think it's sort of dumb cause you could go to jail.
You're just going to get caught in the end. The computer
is not there for criminal things, it's there to learn.
I don't think that's true, but it's pretty amazing that
you can.
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It's great that it would be possible, but I wouldn't
want to try it.
It seems exciting but you can get in a lot of trouble.
If I did that, I'd put all the money back if I could.
No other questions were asked directly in the area of ethics, but
students seemed clear about their intention to do the right thing in
this instance and none even implied that bank robbery by computer was
any more acceptable than bank robbery with a gun.
Expectations About Future Microcomputer Use
Students were interviewed to obtain their attitudes toward future
microcomputer use.

They were asked whether they expected to use a micro¬

computer in their future home life and in their future work life, and
whether they think they will need to know about computers in order to
get a job in the future.
Will you use a microcomputer in your future home life?

In their

vision of future home life, 21 expect they will have a microcomputer and
the remaining 2 hope so.

Their ideas about use vary.

Seventeen men¬

tioned some version of practical use such as:
To check out my paychecks and stuff.
To do the budgets.
If I'm a mother, I'll put recipes on it.
To make files for work.
To help you if you need to know which groceries you need
and to keep track of money in the bank.
For programming cause when I'm older I probably won t be
interested in games.
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Six more students mentioned home use for fun such as games for them or
their children, and 1 said, "It would be fun to have one that would
cook dinner for you."

In short, all students envision a future with a

home computer and, although expected uses vary, all seem to look for¬
ward to it.
Will you use a microcomputer in your future work life?

Twenty of

the 23 students expect to use a microcomputer in their future work
lives, 2 are not sure, and 1 does not expect to.
future range from specific to vague.

Their visions of the

Their statements include:

I want to be a computer specialist like my uncle.
I want to be what my dad is. He designs factories and
stuff and he uses a computer a lot.
I want to use a computer to help run my family's horse
farm.
I want to be a ballet dancer or a scientist, and if I'm a
scientist I'll use a computer.
If I'm a teacher, I could use it to figure out stuff.
My dad is a janitor and soon even they will have to know
how to use computers.
Quite a few did not know exactly how they would use it, two did not
know if they would or not, and one girl stated, "I want to be a model
or something and won't need computers."

This girl was one who expected

to have a home computer, however, and to use it for fun.
Will you need to know about computers to get a job when you grow^
Up?

Although almost all students expect they will use computers at

home and work, most do not think everyone will have to know about com¬
puters to to get a job when they grow up.

When asked to react to the

statement, "If you don't know about computers, you won't be able to
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get a job when you grow up," 16 students disagreed, many citing exam¬
ples of instances in which you would not need to know about computers:
No. They didn't have them a long time ago and you could
still get a job.
I don t think that's true, cause there are other jobs that
you don't have to use a computer.
Not true! There's always nurses in hospitals and construc¬
tion workers and truck drivers that don't need them. But
they should still learn cause it's fun.
If you're a waitress, you wouldn't have to know (about com¬
puters) to wait on tables.
No, cause if you're going to race a horse or something you
wouldn't need to.
No.

You can get a job at a gas station.

There are a lot of jobs that you have to know about com¬
puters but there are still some jobs like a garbage man
that you don't have to know about them.
Four more students thought this was true in some cases and would apply
to more jobs in the future, and the remaining 3 believe that the state¬
ment is true.
On the whole, most of the students expect to use computers in the
future at home and at work but believe that not everyone will need to.

The Powers of Computers
To learn about students' beliefs about the powers of computers,
they were asked to react to a series of statements.

Their ideas were

sought on whether computers are very smart, whether they ever make mis¬
takes, whether they are getting control of our lives, whether they will
take over the world someday, whether they take away jobs, and whether
they will change the distribution of wealth.

Overall, most students
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are impressed with the powers of computers but do not find them
infallible.

Their answers to each specific question reflect their

understanding of the question but also reveal their attitudes.
Are computers very smart?

When asked to react to the statement,

"Computers are very smart," 16 of the students agreed, with comments
such as:
Yes, computers are pretty smart.
Yes, and not only smart but quick.
True.

They have a really good memory.

Yes, they can add and subtract and do foreign languages
and can save a whole bunch of stuff.
Yes. If you typed in 22 x 3, they would know it right
away.
Seven students disagreed, saying:
Not really, because they don't have a brain of their own.
You tell them what to do and when to do it.
Well, actually it would have to be the person that pro¬
grams them that would have to be the smart one.
No.

People are very smart to program the computers.

Their definition of “smart" seems to determine their answer.

While

clearly impressed by the powers of computers, at least some of the stu¬
dents have no question that computers are controlled by humans.
Do computers ever make mistakes?

When asked to react to the state¬

ment, "Computers never make mistakes," 18 disagreed saying:
Computers can make mistakes but they usually don't.
They do —not a lot, but they do.
They shouldn't but sometimes a function goes wrong.
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Sometimes there are things like LOAD errors and that's
kind of like a mistake in the computer.
If a cassette or disc is wrong, the computer might make
a mistake.
Four students agreed with the statement, saying:
It's true.

Only you make mistakes.

No. Unless you make one in the program, then it will
make one.
No, they never do.
The remaining student said he did not know.
Obviously, although impressed by the powers of computers, most stu¬
dents do not see them as infallible.
Can computers make decisions for us?

When asked to react to the

statement, "Computers can make decisions for us," 10 agreed and 4 more
thought so but were not sure.

A number of those agreeing mentioned the

fact that their teacher had used the computer to determine assignments
for the enrichment program for all students in the school.

Students all

submitted first, second and third choices of activities, like cooking
and environmental studies, and the computer worked out assignments.
Some said:
Yes, I think sometimes they probably can make decisions.
For enrichment the computer picks out who will be in com¬
puter programming and who in latchhooking.
Yes. You have to program what the computers do and then
they can give you a readout.
Eight students disagreed with the statement, saying:
No. Someone has to program a computer; it doesn't have
its own mind. It can tell you the answers to an equation
only if you put in the data.
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They can only pick numbers. If you give them choices,
they pick randomly but you can still disagree with it.
I don't think it should cause if you think it's right,
you should do it cause if the computer says it's wrong,
how does it know?
No. If I wanted a horse and the computer said not to
get one, I wouldn't want to listen.
One student said she did not know.
Obviously, most students show a good practical understanding of
what computers can do for you (scheduling, equations) and what they can¬
not or should not (preferences, moral decisions).
Are computers getting control over our lives?

When asked to react

to the statement, "Computers are getting control over our lives," 15
students disagreed, saying:
I don't think so.

I think you control them.

No, it's just impossible.
want them to.

They can't do what we don't

I don't think so. I don't know how they would control our
lives cause we're the ones who decide what we're going to
do.
No. Not everyone has one and you don't have to use one
if you don't want to.
No. People are just using them. Computers won't take
over the world, they're just helping people.
They really can't make you do anything, but if you want
them to, they'll do things for you.
No! The machine doesn't have a brain and it doesn't know
as much as us just cause it has a lot of things you pro¬
gram in it. It would be blank if you didn t.
The remaining 8 students agreed with the statement, with comments
including:

131

It s a little bit true--not like you type into a computer
and it turns into a robot, but there are still some things
they do take over. Lots of Army bases are using computers
for tracking missiles.
Yes. It's true because some people think computers are
the most important thing in the world.
Yes, because in the future almost everything will be run
by computer.
Once again, answers reveal a difference in the understood definition of
"getting control of our lives," but, based on the definition used, stu¬
dents are once again saying either, "people control computers," or
"computers can do a lot and there will be more of them in the future."
These statements obviously do not conflict.
Will computers take over the world someday?

Students were asked

to react to the statement, "Computers will take over the world someday."
Those who agreed were asked, "Do you think a computer could actually
govern instead of a president or prime minister?"
agreed.

Ten students dis¬

Their comments include:

That's a stupid statement!
people making them.

How can they take over without

I don't think so. If people learn to handle them care¬
fully, I don't think they'll take over.
No. They might take over jobs and stuff but they couldn't
take over the world because the programmers wouldn't let
them.
Not true! One person at least has to plug them in and
turn them on and everything.
Nine of the students thought that in some ways computers might take over
the world, but they were sure when asked that computers would not
actually govern, they said:

132

Yes. Almost everything will be run by a computer
eventually.
By the 20th century, everyone will have one.
They might.

A lot more have been invented.

The remaining 5 students believe it possible that computers could
actually govern the world, although only 2 actually think this will
happen someday.

They said:

They probably will because they are taking over jobs and
taking over everything.
Yes. They can make quick decisions about things that
the president has to think about for awhile.
They might or else whoever's president might vote
against them and have them destroyed.
Most of the students continue to express a realistic view that computers
are powerful and increasing in number, but that they are and need to be
controlled by humans.

Only a few seem to lend credence to a sort of

science fiction scenario in which computers govern.
Will computers take away jobs?

When asked to react to the state¬

ment, "Computers take away jobs," 12 of the students agreed.

Their

comments include:
I believe that today people are doing that (changing over,
to computers) because computers are doing things more effi¬
ciently. Maybe they should go back to manpower. But com¬
puters also create jobs.
They can and they will.
need as many men.
Yes.

Once you get computers, you don't

Computers can do things people can't.

They do. They are used more and more. A lot of people
are getting unemployed because of computers.
It's true cause robots are computers and they can do some
things that humans can, like drill cars and paint them.
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Nine students disagreed but none offered any comment.

Two were not

sure.
Students are familiar with concerns in this area.

Only 1 men¬

tioned that computers might also create jobs.
Will computers change the distribution of wealth?

Students were

asked to react to the statement, "Computers will make rich people get
richer and poor people get poorer."

The question was ineffective in

tapping concerns about worldwide consequences for wealth and poverty.
Responses indicated that almost all students had taken the question
completely literally.

Only 1 student seemed to be dealing with global

concerns rather than specific cases.

He said:

I sort of believe that. Rich people have computers and
computer workers to do things that make them richer and
that doesn't make poor people any better off.
The others seemed to be puzzling out answers based on specific hypo¬
thetical cases they created.

Eighteen disagreed, stating:

Not true because a poor person could rob a bank with a
computer and a rich person could lose all his money
because of a computer mistake.
Not really.

Only if rich people are going to counterfeit.

I don't think so. If a poor person had a computer, they
could make money if they sold their computer.
No. It's a chance for a poor person to teach someone
how to use it and get some money.
Not true because computers are pretty expensive and they
have to buy it and pay for electricity.
False. They can't make money--they may make decisions
but they can't make money for you.
Three students agreed with the statement for similarly literal reasons
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Yes. It can make you get richer whether you are rich or
poor.
It's sort of true because you can use the computer to
steal.
Yes.

When they buy the computers they get poor.

One student said she did not know.
Answers to this question reveal the students' willingness to
cooperate and extensive creativity, but tell us little about student
attitudes regarding the impact of computers on world wealth.
Comparison of Teacher and Student Attitudes
The attitudes of the teacher who was interviewed were described in
a previous section.
the students.

They were compared to the attitudes expressed by

They proved largely similar.

enjoys using microcomputers himself.

Like the students, he

He likes best to program,

especially to create programs for classroom use.

He is frustrated only

by how much there is that he would like to learn and like the students,
this frustration certainly has not led him to avoid microcomputer use.
He usually works alone on programming but enjoys teaching both students
and adults.

Also, in agreement with the students, he would like to use

microcomputers in school more in the future.

Although more informed

about computer equipment and types of use, he too is satisfied with the
current arrangement and would like to go farther.

For example, he likes

the equipment they have but feels students would also enjoy and benefit
from a modem and color printer if funds were ever available to add
these.

His next step for students in types of use include more program¬

ming in BASIC and LOGO.

Unlike most students, he is aware of other
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possible uses, but does not expect they will be included soon unless
some of the other teachers in the building or some at higher grade
levels become interested in use for language arts, science, etc.
Teacher responses were also compared to student responses on the
two semantic differential questions.

On the first question, "How does

using a microcomputer make you feel about yourself?" his responses
were identical to those of the largest group of students for each pair
of words.
computers?

On the second question, "How do you feel about micro¬
aside from 3 pairs on which he was undecided, his responses

were also identical to the largest group of students for each pair.
Students have probably been influenced somewhat by their teacher's
highly positive attitudes toward microcomputer use.

However, from

these findings and from the tone of responses throughout the interview¬
ing process, the researcher believes that these positive student atti¬
tudes have developed based on their own experiences.

They are not

merely an echo of the teacher's feelings or something students have
been taught is the correct answer.

When asked, students stated that

their attitudes came from their own experiences and that they would not
like something just because a teacher did.

It is interesting to note

also that in informal contacts during the interviewing, some of the
other teachers expressed to the researcher their own feelings of dis¬
comfort or fear about microcomputers.
transmitted to the students at all.

These have apparently not been

CHAPTER

V

CONCLUSIONS AND RECOMMENDATIONS

The purpose of this study is to begin to answer the question:
What are elementary students' attitudes toward microcomputer use?
a beginning, this study answers the question:

As

What are the attitudes of

the 23 individuals in one fifth grade class toward various aspects of
microcomputer use?

Some conclusions and recommendations follow.

Conclusions

Information was gathered to provide a description of the context
of these students and their attitudes toward microcomputer use.

The

primary source of information was structured interviews with the stu¬
dents including closed and open-ended questions.

Information gathered

in this way was checked and expanded through interviews with the princi¬
pal and teacher, observation of the setting for microcomputer use, an
examination of documents pertaining to microcomputer use, several
semantic differential questions which students completed independently,
verification of findings by two outside observers in a second round of
student interviews, and general researcher impressions.

While each of

these additional ways of gathering data offered information beyond what
students stated about their own attitudes, all confirmed student state¬
ments and none conflicted.

In addition, students were much in harmony

with each other on attitudes.

The context and attitudes of these stu¬

dents are described below.
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Context
In some ways, this group of students are fairly typical of many
fifth grade classes in the country.

They come from a middle- to upper-

middle-class small town and have obtained their six microcomputers over
the last five years.

This coincides with national findings that more

affluent districts are more likely to have a computer and that those
which have a computer are more likely to obtain additional ones than
are those with none are likely to get a first one (Becker, 1983).

It is

also common for one or two teachers, often including the math teacher,
to become the primary computer using teachers.

In this case, the math

teacher interviewed is almost the only adult computer user in the
school.

Nationally, the most common elementary school computer uses are

introduction to computers, drill and practice, and teaching programming
(Becker, 1983).

This roughly describes the experience of these stu¬

dents, although for them, introduction to computers is subsumed into one
of the other named categories, rather than presented separately.

They

show little familiarity with programming to solve problems, demonstra¬
tions, labs, simulations, or word-processing.

In all, these students

have been involved in microcomputer use four or five times per week for
periods of 20 minutes or longer for about a semester.

About half the

students have a microcomputer at home and others have access to one
through parents' offices or friends' homes.

Attitudes
It had been anticipated that this study might identify several clus¬
ters of students with like attitudes toward computers and that these
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groups might be examined for other common characteristics.

For example,

a cluster of students who were strongly positive toward computers might
also be found to have the most microcomputer experience outside of
school, might own computers, and might be good students.

Some litera¬

ture would predict that they might be predominantly boys, might be some¬
what antisocial, might be unathletic, etc.

Another cluster might dis¬

like microcomputer use, find it difficult, etc.
Instead, all the students interviewed were positive toward micro¬
computer use.

Also, instead of appearing to cluster, they proved to

be on a fairly short continuum both in terms of amount of experience
and types of use, and were nearly unanimous on many attitudes.

Varia¬

tions exist on small points but it would be artificial to use these to
separate the group.

Their attitudes are summarized here.

This group of students are strongly positive about microcomputer
use generally.

Their preferences and beliefs within that positive

framework are based upon their somewhat limited experience, but show a
realistic understanding of the machines and their role in the world.
The students enjoy their current microcomputer use and do not
find microcomputers frustrating.

When asked what they like to do best,

they name the two things they do now, which are games (math drill and
practice) and programming.

Some prefer to work alone so they can do

what they want, while others prefer to have a partner for mutual
assistance.

They want to use microcomputers in school more, or at

least the same amount, in the future.

When asked, they are interested

in other microcomputer equipment and other ways of using the micro¬
computers but do not know much about either one and are quite happy
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with the current equipment and use.

They all feel strongly positive

about themselves as microcomputer users and about microcomputers.
The students have clear opinions about some aspects of micro¬
computers and education.

They believe their school has microcomputers

to help with their immediate education and/or to prepare them for col¬
lege, a job, and a computer-oriented future world.

Many are unsure

whether their principal, their teacher, or their parents think it is
important for them to learn about microcomputers.

They believe micro¬

computers will improve education but can never replace teachers.
believe all students their age should learn about computers.

They

On the

whole, they think it would be better for adults if they learned also,
but they recognize that many adults are operating successfully in
today's world without this knowledge.

Almost all the students believe

that interest in microcomputer use is universal for students their age
whether they are boys or girls and whether they are good or poor stu¬
dents.

Most also believe that this is true for students older and

younger than themselves.

Most of the students believe that boys and

girls their age are equally good at microcomputer work.

It was hard

for them to say whether those who are good at math are better at micro¬
computer use because much of the content of their current computer use
is math.

Many believe that students are learning about computers

faster than adults and some even believe that students can learn faster
than adults.

All are quite sure that computers are not too complicated

for the average person to understand.
The students are not much worried about negative personal conse¬
quences of computer use predicted in some literature.

They know that
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most kids are interested in microcomputer use, and many believe students
would spend as much time as they are allowed, but none knew of anyone
who got "hooked" on computers for very long.

A few thought people

might become more competitive from playing computer games but most did
not.

Most also felt that microcomputer use would make people more

rather than less creative.

The only people who questioned this idea

thought only of hands-on artistic creativity and felt the computer
might compete for time with artistic pursuits.

Students seemed con¬

cerned about ethics but did not believe it was any more acceptable to
do something wrong by microcomputer than to do it in any other way.
Students were fairly unanimous in their expectations about future
microcomputer use.

Almost all expected to use a microcomputer in their

future home and work life but few believed that they would have to know
about computers to get a job.
Students also seemed quite realistic about the powers and limita¬
tions of computers.

They have respect for their powers or "smartness"

but know they are controlled by humans and not infallible.

In terms of

decision-making, they seem to understand what computers can do
(scheduling, mathematical answers) and what they cannot or should not
(preferences, moral decisions).

They acknowledge that computers are

influencing their lives and that there will be more of them in the
future, but they are clear that people control computers.

Most were

quite sure that computers would never govern the world, but a few saw
this as possible and two actually saw it as probable.

Finally, some

students believe that computers will take away jobs while others do
not.

None seemed to understand a question about whether computers will
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make the rich get richer and the poor get poorer, and thus this ques¬
tion did not yield much information.
Student attitudes are similar to those of their teacher but seem
to be developed largely from their own experiences, especially as other
teachers hold contrary opinions.

Several students actually stated that

they would never think something just because a teacher did.
There were only two aspects of student statements which were not
what the teacher and principal would have predicted.

In the first,

although students felt sure they knew why their school had micro¬
computers, a surprising number were unsure whether their principal,
teacher, or parents thought it was important for them to learn about
the microcomputers.

Apparently, obtaining equipment and asking students

to devote substantial school time or buying a child a home computer is
not sufficient.

Adults must state their own attitudes directly if they

wish children to know they find a topic important.
In the second, a few students stated they actually believe that
computers will govern our country or the world someday.

We are exposed

to so much futuristic fantasy today in books, television, and movies.
In addition, so much that would have been fantasy a few years ago is
actually happening now.

It seems that students need an opportunity to

explore and clarify the realistic possibilities of some of the
scenarios they encounter, at least to the extent that any of us can
really know what will happen.
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Recommendations
This study is closely tied to its context which includes many
variables, and is not designed to yield predictions about other stu¬
dents in other contexts.

However, if these students are typical of

similar elementary classes, some recommendations may be made to the
practitioner and for further research.

They follow.

Recommendations to Practitioners
Get microcomputers and put them into use with any teacher who is
interested.

Do not restrict who uses them (gifted students, remedial

work, etc.) as everyone likes the machines and seems somehow energized
by them.

All students seem to get something from them.

Do not worry about myths about psychological damage or cautions
about computerphobia.

These seem to be adult concerns.

This does not mean a school should mandate that every teacher
should use computers for every subject.

There is no assurance based

on this study that placing a negative, unconfident, or alarmed teacher
in charge would yield the same student attitudes.
Offer a variety of uses.

The students like what they have had

and they are ready for more.
And finally, if you want students to know that you_ think some¬
thing is important, you apparently have to tell them.

Acting upon

your beliefs without articulating them does not seem to be sufficient.
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Suggestions for Further Research
Besides the obvious possibilities of exploring the same aspects of
student attitudes with other fifth graders or older or younger students,
several others offer interest.

For one, this study did not deal

specifically with liking for subject matter.
microcomputers only for math.

These students used

It would be useful to know whether stu¬

dent liking for computer use extends to any subject matter and any
type of use and makes them more positive toward content.
For another, it would be interesting to explore further the rela¬
tionship between adult and student attitudes on even a few aspects of
microcomputer use.

As described earlier, many of these students were

unsure whether their teacher, principal, or parents believed learning
about microcomputers is important.

The student attitudes coincided

almost exactly with the attitudes of the teacher who taught them about
computers.

The attitudes of the other teachers, as expressed to the

researcher in informal conversations, conflicted sharply with those of
the interviewed teacher and the students.

And the students insisted

their own attitudes came from their experiences and were not taught by
the teacher.

This would be a challenging issue to examine because many

teachers (and perhaps some students) believe they should be positive
toward microcomputers and would reflect this feeling if interviewed or
surveyed.
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Date:
Time:

STUDENT INTERVIEW GUIDE

As you probably know, I am interested in talking with some students your
age to find out what they think about computers. This isn't a test.
I'm not trying to find out how good you are at using a computer. I
really just want to know what you think. I will be writing about what
students your age think but I won't be using your name or any other stu¬
dent's name in my report.

BACKGROUND
Name: _
Sex: _

Age:

Years: _

Months: _

How long have you gone to these schools?
Since kindergarten?
Who was your homeroom teacher last year?
Who do you have for math this year?

MICROCOMPUTER EXPERIENCE
Have you ever used a computer outside of school? Do you have a computer
at home or one you can use somewhere else? Tell me about your experi¬
ence with it.
When did you begin to use one in school?
How did you use it?
What about this year?

How much?
How often do you use it and for how long?

Where do you use it?
How many computers are in that room?
classes? Do they move?

Are they shared with other
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Do you know what kind(s)?

Do you have a:

_ color monitor
_ black and white monitor
_disc drives

printer
other

Do you know how to connect these machines?
What do you do if one does?

Do they ever break down?

What do you do with the computer?
Do you use software?

Do you know what kinds?

Do you know of other

Do you work alone, with a partner, or with the teacher?
Would you rather work alone or with a partner?
Who do you like to work with?
Anyone else?

Why?

Can you choose?

Why?

Who do you turn to for help?

Partner?

Other kids?

Teacher?

Do you have any assignments?

Can you do what you want?

Do you do long projects or short ones?
Do you have to earn time?
Can you play games?
Any other rules about using the computer?
Do you enjoy working with microcomputers?

Why?

What thing do you like best to do with the computer?
Is there anything that frustrates you or makes you feel impatient about
using a computer?
In the future, would you like to use computers more, less, or the same
amount?
Would you like to use the same equipment or different?
Would you like to use it in the same ways or different?
How would you describe yourself as a student:
average, or poorer than average?

Describe.
Describe.

better than average,
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What about your microcomputer work? Would you describe it as better
than average, average, or poorer than average?
Can you type with more than two fingers?
Have you used an electronic calculator?

How well?
If so, how much, for what?

OPINIONS ABOUT MICROCOMPUTER USE
Why do you think your school has microcomputer equipment?
Do you think all students your age should learn about computers?
or why not?

Whv

Do you think it is important to learn to program for yourself as well
as use the computer in other ways?
Do you think you will use a microcomputer in your future work life7
How?
In your future home life?

How?

Do your parents think it is important that you learn about micro¬
computers? Why?
Does your teacher?
Does your principal?
Compared to other classroom work, is computer work something you do
more by yourself or more with other students?
Do you think this is because of the computer work itself or because
there are different rules for using the computer than for other class¬
room work?
Do you think you work differently with your classmates on the computer
than on other classroom work? How so?
What kinds of students do you think are most interested in using com¬
puters?
good students
average
poor
same

__ girls
_boys
_same

_older
younger
_same
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If students can use a computer or calculator, should they still learn
to solve math problems without one?
In your own words, tell me how you would describe a microcomputer to
someone who didn't know anything about the subject.

IDEAS ABOUT MICROCOMPUTERS
People have different ideas about microcomputers.
think about each of these ideas:

Tell me what you^

For example, some people have said, "Computers will improve education.
What do you think?
Some people have said (repeat for each), "Computers can make decisions
for us." What do you think?
"If you don't know about computers, you won't be able to get a job
when you grow up."
"Most kids think it's great to be able to rob a bank by using a
computer."
"Computers never make mistakes."
"It is important for everyone to learn to use a computer."
"It is a waste of time to start teaching about computers before high
school."
"Computers are getting control over our lives."
"Playing computer games makes people too competitive."
"Kids can learn about computers faster than grownups."
"People get hooked on using computers and stop wanting to spend time
with other people."
"People who are good at math do better at using a computer.
"Computers take away jobs."
"Most kids love computers and will spend as much time as they are
allowed using computers."
"Boys are better at using computers than girls."
"If we have enough computers, we won't need teachers."
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"Computers are too complicated for the average person to learn to use."
"Computers are very smart."
"Computers will make rich people get richer and poor people get poorer."
"Computers will take over the world some day."
"Using computers more will make people less creative."

FINAL COMMENTS
Are there any other comments you would like to make about using micro¬
computers?
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YOU

I want to know how using a microcomputer makes you feel about yourself.
Please place an "X" through each line to indicate how using a micro¬
computer makes you feel about yourself. The more strongly you feel
the closer to the word you should place the "X".
If you are undecided,
place an X in the middle. For instance, if using a microcomputer
makes you feel neither rich nor poor, you would place an "X" through
the middle of the line as in the example below.
Example:
Rich i_i_i

v

i_i__j Poor

If you have any questions about any words, let me know. This isn't a
test and I want to be sure you understand the questions.
Now begin:
Relaxed j_

i

1

1

1

iNervous

Sad |_

j

1

1

1

_j Happy

Nice l_

i

1

1

1

i Awful

Active |_

i

1

1

1

i Still

Uneasy ,

i

1

1

1

Dumb ,

i

1

1

1

i Smart

Small |_

i

1

1

1

_i Large

1

1

1

i Weak

1

1

1

i Fast

Stronq ,

i

Slow L
Bad -

i
L.

J

1

1

_j Comfortable

i Good
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Now I want to know how you feel about microcomputers. Please place an
X through each line to indicate how you feel about microcomputers
Once again, the more strongly you feel, the closer to the word you
should place the "X1'.
If you are undecided, place an "X" in the middle.
For instance, if you feel that a microcomputer is neither rich nor poor
you would place an "X" through the middle of the line as in the example’
below.
K
Example:
Rlch i_i_i

)/

i_i_, Poor

If you have any questions about any words, let me know. This isn't a
test and I want to be sure you understand the questions.
Now begin:
Hateful

,

Near ,_
Threatening t
Easy ,_
Bad

l

l

_j

j

1

1

i

i

j

1

1

i

i Friendly

j

1

1

l

_i

Hard

i

1

1

1

_i

Good

1

1

1

i Simple
i Wrong

i

Confusing i

Likeable

1

i

L

Far

Correct i

1

1

1

1

Big i

1

l

1

1

_i

Smal1

1

1!

. .1

_i

Fair

1

1

1

1

_!

Weak

|_

1

1

1

1

_j

Fast

Familiar ,_

l

l

1

1

_i

Strange

Exciting

1

J_1

1

_i

Boring

_j

Cheap

Unfair

|_

Stronq ,
Slow

,

Expensive
Impatient

1
l_

Praising ,

1

J

|1
i_1

l

Patient

1

l

_!

Criticizing
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Date:

TEACHER INTERVIEW GUIDE

BACKGROUND
Name: _
Own College Major: _
Years of Teaching: _
Relevant former or additional role or experience (number of years
and type): _

MICROCOMPUTER EXPERIENCE:

SELF

When did you begin using a microcomputer?
What instruction have you had in using a microcomputer?
Do you have a microcomputer at home or somewhere else that you can
use?
Do you have access to school microcomputer equipment for your own
use?
How do you use a microcomputer?

MICROCOMPUTER EXPERIENCE^_STUDENTS
How long have you worked with elementary students using computers?
What age or grade?
When did you begin?
Are other school staff involved?
Comment:
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What is the setting?
_ classroom
_ resource room
_ after school or recess space
other:
How many students in your school are involved?
classes of about
whole school of about
whole school district
other:

each

For what length of time?
hours per day
hours per week
occasionally
other:
Over what period?
_ months
_ years
Do all students use computer same amount of time?
If no: _____
How many computers are available?
What kind(s)?
What peripherals (fill in number)?

—

color monitors
black and white monitors
disc drives

_printer
game paddles
_other

Do you have trouble getting time you want?
In what way(s) are they used?
use.)
What software?

(Reminder:

Only interested in student
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Then you would say students are using the computer as a (if more than
one, fill in % of time):
_ teacher
_tool
_ skill

subject area
other
free choice

Do they work:
a!one
with teacher
What rules pertain?
about others.)

_in pairs or threes
other?

(Fill in numbers in order volunteered, then ask

have assignments
can do whatever student wants
must work alone
can call upon teacher for help
can call upon another student for help
can work with other students
can choose who to work with
have a set time
must earn time
class gets computer when other classes aren't using it
can play games
do short projects
do long projects
What are your goals regarding your students' microcomputer use?
they the same for all the students?

Are

How do the parents of your students feel about their children learning
about microcomputers?

OPINIONS ABOUT MICROCOMPUTER USE BY STUDENTS
What kinds of social interactions occur over use of computers?
Do you think there is more or less collaboration than on other class¬
room work?
Do you think this is due to computer work itself or because there are
different rules for the computer?
Compared to other classroom work, do you think interactions accompany¬
ing computer use are positive, negative, or mixed? Describe.
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Compared to other classroom activity, do you think computer use is a
more independent or solitary activity?
How does student attention to computer use compare to other class
activity?
_same
_ longer attention span
_ shorter attention span
Why do you think this is?
Do you think students work together differently than they might in
other activities?
_yes

no

How so?
What students seem most attracted/interested?
_ good students
_ average
_poor
Comment:
all are assigned
no choice/can't tell
boys
girls
Comment:
older
younger
Comment:
Do you think that amount of school time devoted to computer use will
increase with your students in future, decrease, or stay the same?

FEELINGS ABOUT YOUR OWN MICROCOMPUTER USE
Do you enjoy working with microcomputers?
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What thing do you like best to do with the computer?
What frustrates you about using a computer?
Do you enjoy working with someone else on the microcomputer or do vou
prefer to work alone? Why?
y
In the future, would you like to use computers:
_more
_less
_ the same amount
Would you like to use the:
_ same equipment
_ different equipment

What? _

Would you like to use them:
_ same ways
_ different ways

How?

IDEAS ABOUT MICROCOMPUTERS
People have different ideas about microcomputers.
think about each of these ideas:

Tell me what you

For example, some people have said, "Computers will improve education.
What do you think?
Some people have said (repeat for each), "Computers can make decisions
for us." What do you think?
"If you don't know about computers, you won't be able to get a job
when you grow up."
"Most kids think it's great to be able to rob a bank by using a
computer."
"Computers never make mistakes."
"It is important for everyone to learn to use a computer."
"It is a waste of time to start teaching about computers before high
school
"Computers are getting control over our lives."

163

"Playing computer games makes people too competitive."
"Kids can learn about computers faster than grownups."
"People get hooked on using computers and stop wanting to spend time
with other people."
"People who are good at math do better at using a computer."
"Computers take away jobs."
"Most kids love computers and will spend as much time as they are
allowed using computers."
"Boys are better at using computers than girls."
"If we have enough computers, we won't need teachers."
"Computers are too complicated for the average person to learn to use."
"Computers are very smart."
"Computers will make rich people get richer and poor people get poorer.
"Computers will take over the world some day."
"Using computers more will make people less creative."

FINAL COMMENTS
Are there any other comments you would like to make about using micro¬
computers?
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YOU

I want to know how using a microcomputer makes you feel about yourself
Please place an "X" through each line to indicate how using a micro-—
computer makes you feel about yourself. The more strongly you feel,
the closer to the word you should place the "X". If you are undecided,
place an "X" in the middle. For instance, if using a microcomputer
makes you feel neither rich nor poor, you would place an "X" through
the middle of the line as in the example below.
Example:
^i ch i_i_i

y

i_i_i Poor

If you have any questions about any words, let me know, This isn't a
test and I want to be sure you understood the questions.
Now begin:
Relaxed j_,

t_t

,__, Nervous

i_i_i_i_i_i Happy
Nice ,_,_i_i_i_i Awful
Active ,_|_,_i_i_i Sti 11
Uneasy ,_,_i_i_i_i Comfortable
Dumb |_|_|_|_|_i Smart
Small |_|_i_i_i_i Large
Strong ,_t_i_i_i_i Weak
Slow |_|_i_i_i_i Fast
Bad ,_i_|_i

_i_i Good
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Now I want to know how you feel about microcomputers. Please place an
X through each line to indicate how you feel about microcomputers
Once again, the more strongly you feel, the closer to the word you
should place the "X". If you are undecided, place an "X" in the middle,
hor instance, if you feel that a microcomputer is neither rich nor poor'
you would place an "X" through the middle of the line as in the example’
below.
Example:
Rich i_i_i

y

i_|_, Poor

If you have any questions about any words, let me know. This isn't a
test and I want to be sure you understand the questions.
Now begin:
Hateful i

i

i

i

, Likeable

i

i

i

i Far

i

i

i

i

, Friendly

Easy |_

i

i

i

i

i Hard

Bad i

i

i

i

i

i Good

Confusing i

i

i

i

i

i Simple

Correct i

i

i

i

i

i Wrong

Big i

i

i

i

i

i

i

i

_i Fair

i_i

i

_i Weak

i

_i Fast

i

Near i

i

Threatening t

Unfair |_
Strong |

i

Slow |_

i

i

Familiar |_

i

i_i

Exciting |_

i

Expensive |_

i

i

i

Impatient ,_

i

i

i

Praising .

1

_l Small

i

i

_i Strange

i
j

i_i

i

iBoring
_l Cheap
i Patient

i
.i

_j Criticizing
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PRINCIPAL INTERVIEW GUIDE

Name: _
Date of Interview:

INFORMATION ABOUT THE SCHOOL
Number of students: _
Grade levels included: _
Number of teachers: _
Number of classes:

INFORMATION ABOUT THE DISTRICT
Geographic area: _
Number of elementary schools: __
Junior high or middle schools: __
High schools:

INFORMATION ABOUT MICROCOMPUTER USE
When did this school get computer equipment? ___
Who uses it? ______
How is it going? ______
How are you yourself involved? _______
What do you think is important in microcomputer use at the lementary
level? ---What are your goals for student microcomputer use in your district?
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OBSERVER FEEDBACK FORM

You have had an opportunity to read the description of the context for
this study and of the students' background, microcomputer use, and atti¬
tudes toward microcomputer use, and to observe. Please complete the
following:
1. To the extent that you observed it, did the community differ
from the description provided?
_Yes
No
If yes, how so?

If no, please comment.

2. To the extent that you observed it, did the school district
differ from the description provided?
_Yes
_No
If yes, how so?

If no, please comment.

3. Did the educational program differ from the description pro¬
vided?
_Yes
_No
If yes, how so?

If no, please comment.

4. Dia the students differ from the description provided?
Yes
_No
If yes, how so?

If no, please comment.

5. Did student feelings differ from the description provided?
Yes
_No
If yes, how so?

If no, please comment.

Did student opinions differ from the description provided
these areas? (Please respond to each area.)
a.

Microcomputers and Education:
If yes, how so?

b.

c.

If no, please comment.

If no, please comment.

The Powers of Computers:
If yes, how so?

f.

If no, please comment.

Expectations about Future Microcomputer Use:
_Yes_No
If yes, how so?

e.

_Yes

Personal Consequences of Microcomputer Use:
_Yes
_No
If yes, how so?

d.

Yes

If no, please comment.

Learning about Microcomputers:
If yes, how so?

_

If no, please comment.

Relation to Teacher's Opinion:
If yes, how so?

Yes

_Yes

If no, please comment.

No
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Please rate the degree of accuracy of the description.
Very High

Very Low

Please rate the degree of thoroughness of the description
Very High

Very Low
J_i

Please rate the degree of completeness of the description.
Very High

Very Low
i

